














4 


VACUUM FURNACE «=~ 


FOR WONDER METAL 





MAGAZINE OF WORLD ASTRONAUTICS 


lovs Navy’s Secret Space Plan... 11 
tic —Nuclear Tips for Missiles .... 19 
B marc Switch to Hard Bases? .. 24 


AN AMERICAN AVIATION PUBLICATION 








/ 















CONVA/R'S TARTAR AND ADVANCED TERRIER 





STRONG RIGHT ARMS FOR YOUR DEFENSE 





Convair s 1 


artar and Adyanced Terrie} 
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are supersonic all 

air missiles which significantly increase 

veness of the | 

The Tartar will be used on destroyers and cruisers, and the 
Advanced Terrier will stand aerial “guard duty” aboard 


carriers, cruisers and missile frigates. The | 
e 


weatner surtace- 


the effect 


S. Navy’s defense against air attack 


. 5. Marine 
rps will also use Advanced Terriers from mobile 


ground launchers. Produced in Pomona, California, 


by Convair, a Division of General Dynamics Corp- 
oration, in cooperation with the Bureau of Naval 
Weapons, the Tartar and Advanced Terrier 


are strong right arms for your defense! 
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This new navigation-bombing system puts the nation’s attack aircraft 


on target 


at take-off 


Now America’s pilots can start their bomb-run on a dis- 
tant target even as they roll along the carrier deck for a 
take-off. The revolutionary new AN/ASB-12 Navigation- 
Bombing System gives them a pre-programmed flight pat- 
tern, frees them to make on-the-spot decisions, evaluate 
results, react to change of plans...the things that only a 
man can do. 

This advanced, self-contained system has its own digital 
computer and advanced radar. Such nuclear weapon car- 
riers as the Mach 2 A3J Vigilante, built for the Navy by the 
Colimbus Division of North American, now have an “on- 
targ:t at take-off” capability. The AN/ASB-12 System auto- 


matically oversees such mission functions as guidance, com- 
putation and display, leaving the operator free for his vital 
human contribution : to watch, decide and correct. 

Aircraft equipped with the AN/ASB-12 Navigation- 
Bombing System can deliver conventional or nuclear pay- 
loads with accuracy in all kinds of weather... from all 
altitudes ... and in all bombing modes. 

The AN/ASB-12 System was developed by Autonetics 
under the sponsorship of the Department of Defense and 
already has been successfully flight-tested. In this way, 
Autonetics, and its team of armament control engineers and 
technicians, help to strengthen America’s air defense. 


/rmament Control Systems by Autonetics@) 


A DIVISION OF NORTH AMERICAN AVIATION, INC., DOWNEY, CALIFORNIA « REGIONAL OFFICES: WASHINGTON, D. C. AND DAYTON, OHIO 
INERTIAL NAVIGATION / ARMAMENT CONTROL / FLIGHT CONTROL / COMPUTERS AND DATA SYSTEMS 
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Systems Engineers... 
Take a 


GIANT 
STEP 


with RCA’s 
AIRBORNE 
SYSTEMS 





tions, 
















airborne—and undersea—electronic 
equipment. Current projects necessitate conception 
of several complete weapon system 


| This far-reaching activity is involved in engineering 
| 

{ 

| . . . . . 
(including missile and outer-space gear), communica- 


strategic defense weaponry 
advance rapidly, as an individual, on a highly liberal 
merit basis. This is an extremely unusual growth sit- 
uation. 
vast array of well-staffed, 
—both research and manufacturing—are on hand to 
support you at all times. 

A select number of openings now exist for sys- 
tems engineers and operations research personnel 
with broad experience in military systems. 
qualify . 
in your professional career 


| As an RCA systems engineer, you will not only 
{ 





DIVISION 


development, design, and manufacture of all types of 


systems and 


support units 
warfare 


electronic warfare, and undersea 


systems. 


be responsible for creating some of today’s most vital 


. but will be able to 


To keep you free for only creative activities, a 
well-equipped facilities 


If you 
. and are ready to take a giant step forward 
. please send a résumé to: 





Mr. C. B. Gordon, Dept. Z-21A 
Professional Placement Office 
RCA, Bldg. 10-1 

Camden 2, New Jersey 
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COVER: Final remelting of 
rimary titanium ingots is ac- 
somplished in a consumable-arc 
louble-melt vacuum furnace 
at Titanium Metals Corp.'s 
Henderson, Nev., plant. Huge 
ingots are ready for missile 
makers. 







. ae 
RIBBON-WRAPPED _ channel 
chamber is removed from braz- 
ing furnace at Solar Aircraft 
Co. at completion of brazing 
cycle in novel technique em- 
ploying U-channels to make 
thrust chambers. See p. 14. 
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CHAFF ROCKETS developed 
by the Sandia Corporation 
stand ready to study RF atten- 
uation caused by nuclear de- 
tonations. A story on the firm’s 
inique role starts on p. 19. 


@. 


IN IS mounted on sled prior 
» high-speed test at Holloman 
\FB, N.M. Little publicized, 
ich testing is of vital import- 
1ce to missile development. A 
‘port starts on p. 26 
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SCIENTISTS AND ENGINEERS: & There are two sides to the STL coin... 


What STL does: 


Space Technology Laboratories is making 
significant contributions in theoretical 
analysis, research, development and 
technical management of advanced ballistic 
missile and space systems. STL conducts 
advanced space flight experiments under the 
executive management of the Air Force 

on behalf of such agencies as ARPA and 
NASA. In addition STL’s leadership in 
military applications of space technology is 
illustrated by its successful accomplish- 
ments as the contractor responsible for 
over-all systems engineering and technical 
direction of the Atlas, Titan, Thor, and 
Minuteman portions of the Air Force 
Ballistic Missile Program. 


What STL offers: 


For scientists and engineers with out- 
standing capabilities, STL offers unusual 
growth opportunities in many areas of 
technical activity, including: 

Electronic and Electromechanical Systems 
Vehicle Engineering and Development 
Propulsion and Guidance Systems 
Computer Technology 


Systems Engineering and Technical 
Direction 


Telecommunications 
Airborne Systems 
Ground Support Equipment 


. 
. 
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The Technical Staff of STL is the largest professional group in the nation devoted 
exclusively to research, development, and systems engineering in the field of ballistic 
missiles, space projects, and related advanced technology. If you want to apply your 
skills and talents, in these advanced areas working with leaders in your field, investigate 
positions at STL now. Please send your resume today to Mr. Richard A. Holliday. 
Space Technology Laboratories, Inc., P.O. Box 95004 
Los Angeles 45, California ~~ 


SPACE TECHNOLOGY LABORATORIES, INC. 
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Washington Countdown 


IN THE PENTAGON 


ICBM squadron increases . 
planned by the Administration are reported 
to be more illusory than concrete. Rather 
than a speed-up to meet the Missile Gap, the 
increases are understood to be a follow-on 
program stretching into the mid-1960’s. 

a * 


Dyna-Soar is walking . . . 

not running—under the present funding of 
the big Air Force project. On the present 
schedule, the Boeing space bomber is expected 
to be operational about 1969 or 1970. How- 
ever, a big speed-up in funding could cut the 


time to 1966. 
me a _ 


Transit is slipping . . . 
at least a month behind in its R&D test sched- 
ule. The next of the ARPA-Navy navigational 
test satellites now will be launched in March 
instead of February. Delay in getting a booster 
is reported to be the reason. 

. ° 7 


Cash for Zeus... 

obligated by the Army through FY 1960 
stands at a total of $590 million. Official Army 
figures on total direct obligations for the big 
Western Electric AICBM are $70 million for 
FY 1958 and before, $220 million for FY 
1959 and $300 million for FY 1960. 

* e s 


The new name Sky Bolt. . . 

is the only thing new about the Douglas 
ALBM, despite widespread headlines. Seven- 
month old design studies for the Air Force 
missile are continuing while the Defense De- 
partment makes up its mind whether the mis- 
sile ever will be developed. 


Fundiess Suzano... 

ARPA’s space platform project, has disap- 
peared altogether. The project has been can- 
celled in the latest reorganization of ARPA. 


ON CAPITOL HILL 


The curtain goes up... 
during the week of Jan. 18 on three congres- 
sional space and missile investigations: 

. Defense Secretary Thomas S. Gates 
will be the first witness at hearings before the 
Senate Armed Services Committee Jan. 19. 

. . . Secretary of State Christian Herter 
on Jan. 20 will open the sweeping hearings 
planned by the House Space Committee. 

. Gates will open hearings before the 
House Armed Services Committee Jan. 21. 


The key issues... 
that the congressmen will dig into include: 

. . . The Missile Gap and how it can be 
filled. 

. . . The Space Lag and the failure of the 
Administration to spend enough to catch up 
with Russia. 

. . . The lack of defense against Soviet 
ICBM’s and the decision not to go ahead with 
production of the Nike-Zeus AICBM. 

. . . Whether U.S. limited war capability 
should be expanded. 

. 


Another reorganization . . . 

of U.S. space programs as indicated by Presi- 
dent Eisenhower is receiving a cool reception 
among congressmen. Many are beginning to 
feel that shuffling the pieces around the board 
is not the answer to Russian successes. 


AT NASA 
The big ‘‘doubled space budget” . . . 


read into President Eisenhower's State of the 
Union Address is the offspring of poor seman- 
tics and wishful thinking. The President said 
the Administration would double space ex- 
penditures in FY 1961—not double the space 
budget. NASA spent only about $300 million 


on space in FY 1960. 
. . . 


Another delay. . . 

has been added to the hard-luck record of 
Thor-Able 1V—the belated sun-orbit satellite. 
Originally, it was scheduled to be launched 
last June . . . then last Dec. 15 . . . then Jan. 
15. NASA and STL hope to have the sensitive 
payload ready to go sometime in February. 


ALONG EMBASSY ROW 


Initial French funding . . . 

for SEREB—the organization set up to de- 
velop a French IRBM— is about $1.2 million. 
Meantime, the French are sounding out the 
British on cooperative development of a whole 
line of missiles including the de Havilland 
Blue Streak. 


Atlantic polar launchings . . . 

over Cuba and Panama may be coming soon. 
U.S. officials are reported to be checking in- 
formally whether the two Latin American 
countries would agree to the launchings from 
Cape Canaveral. 
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3 jon parts up to 72° diameter), Hufford, El 
‘Segundo, will sooa place in operation a new “four story” unit eape- 
ble of forming hardest metals to 120" diameter and beyond...30 
feet in length. Designed, built and wholly owned by The Hufford 
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Industry Countdown 


MANUFACTURING 


Look for renewal . . . 

of the Bomarc-Nike-Hercules battle for funds 
in the forthcoming budget hearings. Industry 
sources say the AF wants to triple the number 
of planned launchers for the 400-mile Boeing 
Bomarc—from 504 to around 1624. The 
FY °61 budget reportedly will contain $400 
million for production of Bomarc. This may 
eat into appropriations for the build-up by 
the Army of its point defense Nike-Hercules 
made by Western Electric. There is also some 
agitation to harden Bomarc installations and 
this could further complicate the scrap over 
how much should be spent on the two inter- 


ceptor missiles. 
. a 7. 


Big Navy contract... 

in the works now is for a sub-chasing hydro- 

foil which presumably would carry nuclear 

depth bombs. Boeing and Puget Sound Bridge 

& Dry Dock (a Lockheed subsidiary) are 

among several companies in the competition. 
e o e 


Switch in NASA patent. . . 

policy is now in the congressional mill. Legis- 
iation has been introduced to allow NASA 
more flexibility to waive its claim to title 
on inventions developed under its contracts. 
The measure (H.R. 9484) was requested by 
NASA to bring the agency’s patent rules more 
in line with those of DOD. 


PROPULSION 


Split ring deflector . . . 
for rocket exhaust has been patented by the 
Navy (US 2,919,544). The deflector is 
mounted circumferentially around the nozzle 
orifice and is movable so it can deflect the 
exhaust in any desired direction. 

. a sd 


First production runs... 
of more than 100 Polaris motor cases are now 
in high gear with the return of steel supplies 
to normal. A. O. Smith, Milwaukee; Norris 
Thermador, Los Angeles, and Kaiser Metal 
Products, Bristol, Pa., are turning out the 
first-stage cases. Norris Thermador, Kaiser 
and Aerojet-Downey are making cases for the 
second stage of the solid-fueled, 900-mile 
missile. 

e i . 


Enlarged fuel cell R&D... 

program is now under way at Pratt & Whitney 
and Leesona Corp. Leesona, with National 
Research Corp. of London, will conduct 
chemical and_ electromechanical _ research; 
P&W will be responsible for mechanical and 
systems development as well as manufacture 
and sales. 


ASTRIONICS 
NASA's Mercury tracking . . . 


range is now expected to cost between $50 

million and $60 million—more than double 

the original estimate when the contract was 

let last year. The contract is still being nego- 

tiated with a team headed by Western Electric. 
s om s 


Australia is competing . . . 
in this country with gyro makers. It has come 
up with a patented gyro driving means (US 
2,918,869) for short-range missiles. 

7 . = 


First successful . . . 
test of an inertial guidance system in Polaris 
was made in the shot from Cape Canaveral 
on Jan. 7. The system was designed, de- 
veloped and assembled at Massachusetts In- 
stitute of Technology. 


WE HEAR THAT— 


Choice of helicopters . . . 

among combat ICBM missilemen is_ the 
Kaman H-43B. Look for the AF to make 
some large buys of “choppers” this year to 
help solve the communications and logistic 
problem around dispersed ICBM sites . 
Rocketdyne will lay off about 600 personnel 
in California plants in the next few weeks 
due to reduced engine development work .. . 
Molecular electronics—or some similar tech- 
nique—is now considered by the experts to 
be the solution to the reliability problem .. . 
Telecomputing Corp., Los Angeles, is seeking 
to buy Narmco Industries . . . General Tele- 
phone & Electronics has formed a new sub- 
sidiary in the advanced communications field— 
General Telephone & Electronics Laboratories 
(see p. 30) . . . Servonics Inc., Alexandria, 
Va., is thinking of splitting its stock—now 
selling for about $9 a share. 


More About the Missile Week on Page 12 
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To assure a new order 
of reliability 


MICRO-MODUL 


EQUIPMENT 


The micro-module is a new dimension in mili- 
tary electronics. It offers answers to the urgent 
and growing need for equipment which is 
smaller, lighter, more reliable and easier to 
maintain. Large scale automatic assembly will 
bring down the high cost of complex, military 
electronic equipment. Looking into the immedi- 
ate future, we see a tactical digital computer 
occupying a space of less than two cubic feet. 
It will be capable of translating range, wind 


RADIO CORPORATION of AMERICA 


velocity, target position, barometric pressure, 
and other data into information for surface to 
surface missile firings. The soldier-technician 
monitoring the exchange of computer data will 
have modularized communications with the 
other elements of his tactical organization. RCA 
is the leader contractor of this important United 
States Army Signal Corps program and is work- 
ing in close harmony with the electronic com- 
ponents industry. 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, NEW JERSEY 
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AF Attacks ‘Secret’ Navy Space Plan 


Navy accused of pirating Dyna-Soar to build competing 


i ‘manned maneuverable space system.’ Details of Navy’s ‘Ops 54’ 


bid for top space role told in exclusive M/R report 


7 by James Baar and William E. Howard 


WASHINGTON—The Air Force is 

preparing to tell Congress that the 
Navy is secretly trying to use its Pa- 
cific Missile Range as a springboard to 
launch a competing military space pro- 
gram—including sailors in space. 
The Senate Space Committee, which 
already is investigating the bitter Navy- 
Air Force struggle over PMR, is plan- 
ning to hold public hearings probing 
deep into the issue in the next few 
months. The House Space Committee is 
expected to do the same. 

There is widespread concern that 
the interservice dispute is jeopardizing 
the national interest. The Air Force 
ants it out in the open. 

M/R has learned that Air Force 
officials are now ready to charge from 
¢ witness chair that: 
®*The Navy is working on a 
‘manned maneuverable space system” 
at is a carbon copy of the Air Force’s 
Dyna-Soar manned space bomber. 

® The Navy is developing a “super” 
Polaris—possibly to be clustered—for 
e as a space vehicle booster. 
® The Navy is seeking through its 
xperts at PMR to “bleed” information 
from advanced Air Force programs to 
build up its own technical know-how in 
space. 

* All of these moves are part of a 
top-level “master plan” laid down in a 
supersecret report aimed at giving the 



































¥ Navy a major role in space within the 
0 next few years. 

n | °* Counterattack—Navy officials are 
1 certain to counter that the Air Force— 
e B® which DOD has given the primary mili- 
A sary space mission—has “drummed up” 
q this list of charges to block further 
development of PMR. 

4 [he Navy contends that it is merely 
' t 


rying to develop PMR according to its 
mchartcr—a national range designed to 
Service the missile and space programs 
po! the Navy and any other user. On 
pace development, the Navy program 
‘0 Tar is comprised mainly of the de- 
Velopy.ent of the Transit navigational 
However, the Navy insists, as 
1 some time, that it expects to 
ave nm operational need for other 
space ystems in the future. 
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The Air Force rejoinder to this 
argument is that tracking, read-out 
instrumentation and other phases of 
the ground environment are all part of 
an operational military system and 
cannot be used in common. 

Disclosure of the Air Force charges 
and the forthcoming congressional hear- 
ings follows the recent reports (M/R 
Dec. 21 and Dec. 28) of the new inter- 
service space battle centered on the 
West Coast at Vandenberg AFB and 
PMR’s adjacent Point Arguello. 

e Alleged master plan—The Aijr 
Force is expected to build its case on 
the Navy’s so-called master plan for 
space—known to insiders as the Con- 
nolly Report. This four-inch-thick doc- 
ument—prepared last summer by a 
committee headed by Rear Adm. 
Thomas F. Connolly for submission 
to Chief of Naval Operations Arleigh 
Burke—is understood to outline in 
technical detail Navy space plans for 
the next decade. 

It’s said that basic recommenda- 
tions in the report have already been 
implemented. These include: 

® Establishment of a special office, 
known as “Ops 54,” under the Chief 
of Naval Operations to monitor and 
carry out the program. 

® Establishment in the new Bureau 
of Naval Weapons of an office of the 
Pacific Missile Range and Astronautic 
Development. Connolly, an assistant 
chief of the bureau, heads it. 

® Redesignation and reorientation of 
the Naval Missile Center, Point Mugu, 
Calif., to provide a Division of As- 
tronautics and including new labora- 
tories for bioastronautics, life sciences 
and other systems to support manned 
military missions in space. 

® Selective pushing?—The Air Force 
charges the only projects the Navy is 
pushing for PMR are those to give it 
the capability for carrying out the long- 
range space programs laid down in the 
Connolly Report. By doing this the 
Navy hopes to “make a quantum jump” 
for equal status with the Air Force in 
space. 

One example cited by the Air Force 
is the Navy's proposal to build a “multi- 


purpose” pad at Point Arguello capable 
of firing Atlas, Titan, Thor, Jupiter and 
the Navy’s Polaris. Air Force sources 
claim that the Navy is angling to get 
NASA to pay for the project and is 
trying to prevent the Air Force at the 
same time from turning over some of 
its Thor pads at Vandenberg to NASA 
for Thor-Delta launchings. 

“Instead of providing range service 
to the Air Force—the principal user 
of PMR,” says one Air Force official, 
“the Navy all down the line is giving 
us competition from this tremendous 
thing it is trying to grow.” 

He said that PMR has a host of 
technical experts who evaluate every 
detail of Air Force projects they can 
get hold of, to see how they will fit 
into the Navy’s plans. He said the Navy 
even tried to get—and was refused—a 
complete need-to-know of all Air Force 
Ballistic Missile Division space pro- 
grams. 

However, this official claims the 
Navy did succeed in “bleeding out” 
from Martin and Boeing information 
about the Dyna-Soar program for its 
own Manned Maneuverable Space Sys- 
tem. Other Air Force officials say the 
Navy Ordnance Test Station, China 
Lake, Calif., is working on the cluster- 
ing of Polaris and other propulsion 
systems for the MMSS. 

The Air Force, moreover, contends 
that as chief user it has no need for 
most of the facilities that PMR has 
recently completed or under construc- 
tion. These include such expensive items 
as a central launch control building, 
tracking facilities and a missile assem- 
bly building. It claims these installa- 
tions only duplicate existing facilities at 
Vandenberg. 

The Navy, on the other hand, claims 
these facilities are the heart of its long- 
range, $4-billion program for develop- 
ing PMR into the world’s greatest space 
range. 

The Air Force holds that these 
facilities are nothing less than the heart 
of the Navy’s future competitive space 
program—built mostly at Air Force 
expense. 

This is the issue that will soon be 
before Congress. 



























































DOD Considers Asking Reds 


To Pacific ‘Missile Match’ 


WASHINGTON — Pentagon officials 
now are considering a proposal to chal- 
lenge the Soviet Union to a “missile 
shooting match” in the Pacific Ocean. 

[he proposal was made after the 
Russian announcement Jan. 7 that one 
or more rockets would be fired into the 
Central Pacific, starting in the period 
between Jan. 15 and Feb. 15. 

Informed sources speculated that 
the big Soviet rocket might be used to: 

® Test a Soviet reconnaissance satel- 
lite similar to the Air Force’s Samos. 

® Launch a manned capsule pre- 
paratory to putting a Russian space 
craft into orbit. 

® Test a Soviet version of the U.S. 
Dyna-Soar space bomber now in the 
early stages of development. 

Under the plan put forward by a 
top-ranking Air Force officer connected 
with the U.S. missile program, the Rus- 
sians would be invited to use the so- 





NASA Accepting New 
Bids for Saturn Stages 


WASHINGTON—NASA announced 
last week it was accepting bids for 
Saturn’s second and third stages which 
indicates that a timetable for the 
ABMA project will be: 

® Firing of first stage 1.5 million 
Ib. thrust cluster with dummy upper 
stages in 1963; 

* Firing of two, three, and four 
stage configurations in 1964-65; 

® Firing of four and five stage con- 
figurations in 1965-66. 

The NASA-DOD announcement 
(predicted by M/R Dec. 14, p. 9, 38) 
gave ABMA the authority to initiate 
negotiations with industry for a_ sec- 
ond stage cluster of four liquid hydro- 
gen-LOX engines producing more than 
600,000 Ibs. of thrust, and a third stage 
configuration of two engines produc- 
ing about 300,000 Ibs. of thrust. 

The fourth stage will be four of 
Pratt & Whitney’s Centaur XLR 115- 
P-1 engines producing 80,000 Ibs. of 
thrust, and an optional fifth stage 
would be two of these engines. 

The above timetable could be 
speeded up if NASA funds Saturn for 
more money than ARPA intended to, 
and if the second and third stage hy- 
drogen engines experience rapid de- 
velopment. 

Because the Pratt & Whitney en- 
gines will be ready before the second 
and third stages, the ABMA Saturn 
team may design an interim configura- 
tion using the third and fourth stages 
atop the Saturn cluster. 
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called “splash net” of the Pacific Mis- 
sile Range for a competition on missile 
accuracy. 

The splash net is the instrumented 
ballistic missile impact area near Wake 
Island which has been used by the 
U.S. Air Force Atlas intercontinental 
missile. 

Any decision to invite the Russians 
to engage in such a politically-slanted 
competition would have to be made, of 
course, at highest Administration levels. 
Such approval is not considered likely. 
It would, in effect, be acceptance of a 
challenge issued many months ago by 
Soviet Premier Khrushchev for a “roc- 
ket shoot” to compare capabilities of 
U.S. and Soviet missiles. 

Ihe Russian firings will be into the 
heart of a heavily instrumented area of 
the U.S. Pacific Missile Range operated 
for all services by the Navy. 

® Interloper—Perhaps more signifi- 
cant from the U.S. military viewpoint, 
it also will take the Soviet rocket right 
into the teeth of the test range being set 
up to evaluate the Nike-Zeus defensive 
missile, which was developed specifically 
to knock down Soviet intercontinental 
ballistic missiles. 

Nike-Zeus firings are scheduled to 
begin this year from Kwajalein Island. 
Facilities now are under construction 
there as well as at Johnston Island, fir- 
ing site for target missiles to be used in 
Nike-Zeus testing, probably Redstones 
and Jupiters. 

Center of the U.S. ballistic missile 
impact area in the Pacific at which the 
Russians could be invited to take aim 
is a target circle 20 miles in diameter 
located approximately 75 miles north- 
east of Wake Island. Exact impact 
points are monitored by SOFAR 
(sound fixing and ranging) units. Ra- 
dar impact prediction systems also are 
used. 

This U.S. impact area is, however, 
some 2000 miles west of the area the 
Russians have outlined for their use. 
It is not likely U.S. instrumentation in 
the area could easily be shifted to mon- 
itor the Soviet shot. 

There is little doubt, however, that 
considerable U.S. effort will be devoted 
to following the Soviet rocket with the 
instrumentation already available at the 
other range areas in the Central Pacific. 

National Aeronautics and Space 
Administration Chief T. Keith Glennan 
already has offered to let the Soviet 
Union use the U.S. Mercury tracking 
network in its man-in-space program. 





news briefs 





® Washington—Missile and aircrait 
contracts accounted for 64% of d 
fense contracts for more than $500,000) 
awarded to 100 major contractors and 
129 subsidiaries in FY 1959. This con 
pares with 60% in the period Jan 
Dec., 1958. 


® Nice, France—Soviet Space Expert 
A. A. Blaganravov said the French 
have expressed interest in having the 
Russians launch a French satellite into 
orbit with a Soviet space vehicle, He 
said Russia will consider the project if 
France proposes it officially. 


® Athens—The Greek government re- 
ported that NATO is considering estab- 
lishment of a missile training center in 
Greece. It said it would agree to estab- 
lishment of the center if NATO decides 
to put it on Greek soil. 


® Washington—The Army awarded 
$35,271,000 in contracts to Raytheon 
for various phases of the Hawk pro- 
gram. The biggest contract—$18,287,- 
000—is for the missiles themselves. The 
other two are for engineering services 
and field maintenance equipment. All 
work will be done at the company’s 
plant at Andover, Mass. 


® Washington—The Navy is postponing 
construction of $300 million worth of 
missile ships (one cruiser, three frigates) 
because of cost increases since the 
drafting of the FY ‘60 budget. There 
was no indication when work will start 


® Washington—Air Force Chief of 
Staff Thomas D. White indicated he 
would be willing to defend before 
Congress development of the B-70 
bomber against Administration budget 
cutters. When asked about the B-70 
White said “you can be certain I'l! 
testify honestly and according to my 
convictions.” He said there is still a 
need for this high-performance aircraft 
for launching ballistic missiles at 70,000 
ft.. airborne early warning and fast 
transport of tactical missiles. 


®* Andres AFB, Md.—The Air R« 
search and Development Command 

reported to be planning two major o! 
ganizational changes: the Ballistic Mi 
sile Division would be made the Ba 
listic Missile Development Divisio 
with more operational control of de 
velopment programs; the Air Forc 
Office of Scientific Research would be 
come the Air Force Research Divisior 
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LT. GEN. BERNARD SCHRIEVER 
. . » Goddard Dinner Speaker 


WASHINGTON—The third Annual 
Missile/Space Industry Conference will 
be held in Washington on Tuesday and 
Wednesday, February 16-17 at the 
Sheraton Park Hotel under the spon- 
sorship of the National Rocket Club. 
The theme of the meeting will be The 
Space Challenge. 

The conference, expected to attract 
some 800 industrial and military 
leaders in the missile and space field, 
will culminate in the Dr. Robert H. 
Goddard Memorial Dinner, Wednesday 
night, Feb. 17. Among the guests of 
honor will be Mrs. Esther C. Goddard, 
widow of the pioneer rocket scientist. 

Principal speaker at this dinner will 
be Lt. Gen. Bernard A. Schriever, 
Commanding General of the Air Re- 
search and Development Command. 
Master of ceremonies will be Peter 
Hackes, NBC radio and television com- 
mentator. 

Four panels are scheduled for the 
conference, two each day, following the 
Space Challenge theme, as follows: 

Tuesday morning: “Philosophy and 
Policy,” moderator Dr. S. Fred Singer, 
Professor of Physics, University of 
Maryland. This panel will be com- 
osed of leading space scientists and 
fficials and proposes to go into the 
gnificance and meaning of the chal- 
‘nge man faces in exploring space. 

Tuesday afternoon: “Legislative 
\spects,” moderated by Theodore F. 
‘oop, CBS vice-president and former 
resident of the National Press Club. 

his panel, to be drawn from the 
enate and House Space Committees, 
ill discuss new space legislation, 
hanges in present laws and whether 
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KRAFFT EHRICKE 
. » » Tuesday Luncheon Speaker 


or not the U.S. space program is likely 
to become an issue in the coming na- 
tional elections. 

Wednesday morning: “Future Space 
Programs.” This panel will be con- 
ducted by Kurt R. Stehling, Aero- 
nautical Research Scientist, NASA, 
and will be composed of NASA and 
other government officials. It will 
attempt to point out the direction and 
progress of our national space program 
and perhaps give something of a fore- 
cast of the future. 

Thursday afternoon: “Missile/ Space 
Marketing.” This panel will be moder- 
ated by a top official in the Defense 
Department office of Supply and Log- 
istics and will be made up of procure- 
ment officers of the Army, Navy, Air 
Force, ARPA and NASA. The panel 
will discuss recent changes in missile/ - 
space procurement due to new agency 
alignments and shifts in policy recently 
effective in the services. 

Luncheons will be held each of the 
two days. Speaker for the luncheon 
Tuesday will be Krafft Ehricke, assist- 
ant to the Technical Director, Convair 
Astronautics Division. Dr. Arthur 
Kantrowitz, vice president and director 
Avco Corporation and director of the 
Avco-Everett Research Laboratory, will 
address the Wednesday luncheon 

Three awards will be presented at 
the Memorial dinner Wednesday night: 

The Dr. Robert H. Goddard Mem- 
orial Trophy, awarded by MIssILES AND 
ROCKETS MAGAZINE. Previous winners 
have been Dr. Wernher von Braun of 
ABMA, and S. K. Hoffman, Rocket- 
dyne. 

The Borg-Warner Missile Industry 


ARTHUR KANTROWITZ 
. . »« Wednesday Luncheon Speaker 


Award. Previous winners have been 
Lockheed and Rocketdyne. 

The Astronautics Engineer Achieve- 
ment Award, previous winner Dr. Ru- 
dolph F. Hoelker. 

General Chairman of the Confer- 
ence is N, P. Jackson, Manager of 
Government Office, Joy Manufactur- 
ing Co., Washington. Jackson defined 
the objective of the conference as fol- 
lows: 

“To promote policies, programs and 
legislation necessary to establish and 
maintain United States space leader- 
ship, and to stimulate civil and military 
space programs for the benefit of man- 
kind.” 





STL Moves Into New 


40-acre Facility Complex 


Los ANGELES—Space Technology 
Laboratories Inc. has announced con- 
solidation and expansion of its opera- 
tions with a move to new facilities in 
El Segundo, Calif. 

The new STL complex of eight 
buildings occupies an area of nearly 40 
acres. Buildings contain some 900,000 
sq. ft. of office and laboratory space 
for the more than 4600 STL technical 
and administrative personnel 

STL, a former division of Ramo- 
Wooldridge, provides systems engineer- 
ing and technical direction to the Atlas, 
Titan, Minuteman and Thor programs. 
The research firm, employing more 
than 1500 scientific and engineering 
specialists, also assists ARPA and 
NASA in advanced space technology 
experiments. 
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. : ° SaN DieGo—An unusual concept 
astronautics engineering fabrication of rocket thrust chambers 
ribbon-wrapped, U-shaped channels 
is being used by Solar Aircraft Com. 
pany on a project for the Natior 
Aeronautics and Space Administrati 


Designed for engine thrust rang 

U-Channels Used to between 13,000 and 20,000 Ibs., 1 
lightweight, low-cost, brazed chamb 

will be used by NASA at the Le 

Research Center in Cleveland, for te 


ing new high-energy liquid propellar 
Make Thrust Chambers The sheet metal channels prov 


in easy, yet precise, method of c 


















































trolling coolant passage area throug 
out the chamber by varying the fue 
coolant velocity to meet local heat c 
ditions. 

In fabricating the chambers, 36 
Straight strips of 0.008 in. AM3 
stainless steel sheet are blanked out 
then formed and sized into a “U” cha 
nel in One operation on a one-piece d 
representing the angular segment of t 
engine. 

® Assembly—Following this oper 
tion, 180 of the channels are assembk 
on a Stainless steel mandrel that h 
been cast and machine-contoured to de 
sired chamber configuration. Then 1|8' 
more channels are joined piggy-back 
the neck of the hourglass-shaped cham 
ber and gradually fed into a skirt wit! 
the other 180. 

The channels are racked, with the 
open side facing out, through the use 
of notched clamping devices, and the: 
welded together with approximately 
100,000 spot welds. The welds are 
easily and quickly applied in a specific 
ON LATHE, thrust chamber is electroground following spot welding of channels. This pattern to insure close fit-up and hold 


precision operation provides the highly accurate geometry demanded by the design dimensional and configuration requir 
ments 


The assembly is annealed in a h 
drogen atmosphere to hot-size the chan- 
nels to exact shape of the mandrel 

* Grinding & wrapping—The cham- 
ber is then put on a lathe where the 
channels are sized and electro-grour 
to specified heights along the entire 
chamber length. This precision grin 
ing provides the accurate coolant pas 





concept of the unique chambers. 


Sage geometry necessary to the design 
concept 

Following the grinding, while st 
on the lathe, the chamber is wrapp¢ 
tightly with approximately 2650 feet 
0.008 in. AM350 stainless steel ribbo 
This ribbon, along with a copper bra 
ing ribbon, is fed automatically arour 
the chamber from a feeding spool gea 
ed to the revolutions of the lathe 

® Brazing & cooling—After wra 
ping, additional copper braze filler 
sprayed onto the chamber to provik 
external sealing of interlocked ribbor 
The chamber is then ready for brazin 
which will integrate the wrapping a! 
AFTER GRINDING, while still on the lathe, the turning chamber is wrapped with channels into tube-like fuel passages. 
strips of ribbon-wrap and copper braze alloy fed out by Solar technicians from a spool Brazing is done in a welded muf! 
geared to lathe’s revolutions. with controlled argon or hydrogen 
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the brazing cycle, the 
taken 1980°F in 

it one hour. 
After brazing, the chamber is slow- 
furnace-cooled to 1800°F to allow 
tressed solidification; then it is re- 
ved from the furnace and air cooled 
room temperature. Protective atmos- 
re iS maintained to insure a clean 
embly. 

Hardware attachments such as fuel 

nifold, reinforcing rings and injector 

nge are fitted to the chamber and the 
cond braze operation begins. This 
kes place at approximately 1875°F. 
\ copper-tin brazing alloy is used in 
S Operation. 
® Heat treating—The chamber is 
ichined to mate the injector and en- 
gine mount and the assembly is heat 
treated—necessary to achieve the de- 
sired metallurgical properties of pre- 
cipitation hardened AM350. This is 
done in a split cycle of -—100°F for 
three hours followed by three hours at 
1000°F. 

Ihe chamber undergoes a series of 
tests including leak pressure using 200 
psi helium in the fuel passages while 
submerged in a water tank. 

The lightweight chambers stand 
about five feet high and measure 39 
n. in diameter at the skirt, 7.8 in. in 
the diameter of the throat and 10.5 in. 
in the diameter of the head. 

The fuel manifold fits around the 
neck, and in operation the fuel enters 
the chamber here and flows down 180 
channels to the gathering at the bot- 
tom, then returns up another 180 chan- 
nels to the fuel injector at the top of 
the head. 


Aerojet Builds 


SACRAMENTO— The Aerojet-General 
Corp. is building a test cell at its liquid 
rocket plant for development of new 
high-energy rocket propellants. The fa- 
cility is designed to bridge the gap be- 
tween laboratory studies and large- 
cale engine development. 

Performance data on engines in the 
5000-to-20,000-pound-thrust class will 
’ obtained, and engineers will gain 
‘perience in handling the exotic pro- 
ellants. Operation is expected to com- 

ence in March. 

Some of the propellants scheduled 

test in the new facility are: liquid 


above 


iorine (F,), nitrogen tetroxide 
N.O,), hydrazine (N,H,), mono- 
ethylhydrazine (MMH), hydrogen 


roxide (H,O,), pentaborane (B.H,), 
trogen trifluoride (NF.), perfluori- 
ted hydrazine (N,F,), and bromide 
ntafluoride (BrF_). 

A major portion of the work will 
aimed at the liquid hydrogen/ liquid 
iorine combination, giving the highest 
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ABOUT 100,000 spot welds are applied to channels in a specific pattern to insure close 
fit and to hold dimensional and configuration requirements of the chamber being 


fabricated for NASA. 


theoretical specific impulse among 
chemical propellants. A liquid hydrogen 
storage facility will be added to the site 
soon. 

The test stand has 


been isolated 


from the general test area because of 





Cell to Test ‘Exotic’ Fuels 


the toxicity of the propellants to be 
tested, and special safety precautions 
have been set up for operations, which 
will be conducted by remote control 
The facility, built with Aerojet 
funds, cost approximately $350,000. 
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Multiplexer Solves Telemetry Problem 


CEC’s Plexicoder handles millivolt-level 


inputs from many transducers, permitting 


high-volume telemetry without amplification 


PASADENA, CALIF.—-A novel ap- 
proach to low-level PDM_ telemetry 
multiplexing has satisfactorily overcome 
noise and signal distortion, usually pro- 
duced by its predecessors, (Pulse-dura- 
tion-modulation (PDM) multiplexing is 
a means of providing high-volume te- 
lemetry—that is, a large number of 
transducer outputs time-share one radio 
frequency.) 

Developed by Consolidated Electro- 
dynamics Corp., the unit commutates 
millivolt-level signals without amplifica- 
tion from as many as 90 transducers 
at rates up to 900 samples per second. 
Full-scale pulse duration is produced 
by a signal as low as 6 millivolts, said 
CEC. 

Called “Plexicoder,” the unit em- 
ploys light beams and a photomultiplier 
tube to replace more conventional 
wiper-arm assemblies and chopper-sta- 
bilized amplifiers—often sources of sig- 
nal degradation. 

Chief feature of the unit, according 
to CEC, is its long operational per- 
formance—a minimum service-free life 
of 1000 hours with commutator life 
above 2500 hours. In addition, it is 
reportedly compatible with most stan- 
dard telemetering equipment. 

Low-level output transducers have 
been used widely in the missile industry 
for test applications because they meet 
the necessary requirements for accu- 
racy and environmental tolerance. As 
requirements have become more de- 
manding, the quantity of telemetered 
data from these devices has grown ex- 
ponentially. 

Multiplexing is especially desirable 
whenever steady state or slowly chang- 
ing data are to be transmitted. Much 
elaborate wiring is eliminated, and reg- 
ular and frequent sampling of trans- 
ducers instead of a continuous record 
eliminates much superfluous data that 
must later be handled. 

¢ Troubles overcome—lIn the past, 
multiplexing usually produced high 
noise level and signal distortion from 
wiper arm assemblies or mechanical 
commutators. The low-voltage levels of 
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thermocouples and strain gages, often 
less than 10 millivolts, previously had 
not been successfully commutated by 
mechanical or transistorized switches. 
Also, amplification of -signals before 
commutation was determined to be im- 
practical because of the great number 
of channels to be sampled. 

The Plexicoder uses light beams for 
commutation. A photomultiplier tube 
converts these light beams into modu- 
lated electrical impulses. The output of 
the tube and associated electronics ts in 
reality an almost perfect square wave 
whose duration is a direct function of 
the original transducer signal. Error is 
less than 1%, according to CEC. 

Normal operating range from —65 





CEC’s 80-pound Plexicoder, with cover 
off, features compact packaging, is only 
2512” long. It is shock mounted. 






to 100°F will withstand static acceler 


tion up to 30 g, and impact shock up 
to 15 g. 

Typical of uses that missile devel- 
opers are making of this multiplexer is 
that by the Structural Plastics Division 
of Aerojet-General Corporation, Azusa, 
Calif. There it is used as a multiple, 
Strain gaged, automatic, data-reduction 
system for measuring structural stresses 
of metals and plastics used in the fab- 
rication of missiles and rockets. Cur- 
rently it is being used in Polaris. 

The multiplexer is mounted on a 
mobile control console, which can be 
wheeled to the test site. Strain gages 
are wired directly to the Plexicoder 
inputs. The commutated data goes out 
on one line to a magnetic tape recorder 
The tape is then sent to a central com 
puter facility where data is processed 
and entered into a computer. It is now 
being used in testing Boeing’s B52G, 
Hound Dog and Convair’s Terrier-Tar- 
tar group. 

e Undistorted signals—The princi 
ple of operation of the Plexicoder, said 
the company, eliminates any chance 
that signals will be distorted as they are 
being commutated. The incoming signal 
takes a unique path through the in- 
strument. 

A signal from the transducer de 
flects a galvanometer which reflects 
light from a light source. The reflected 
light beam is directed at a rotating dish 
in which is cut an aperture in_ the 
shape of a right triangle. As the tri 
angular opening moves across the light 
path, light is admitted to the photomul 
tiplier tube for a period of time pro 
portional to the position of the light 
beam along the hypotenuse of the tri 
angular opening. A voltage pulse is 
developed and maintained in the tub« 
output for as long as the light bean 
strikes the photomultiplier tube. 

Because the galvanometer, with it 
inherent filtering characteristics, is th 
terminating element in the signal inpu 
circuit of each data channel being sam 
pled, filters between the transducer an 
commutator are unnecessary. 

© Operational sequence—The switc! 
assembly enables each of 15 galva 
nometers to sample six input channel 
in sequence. Operation of the Plex: 
coder can be shown by following 
signal through one data channel. 

The input signal is fed through 
pair of glass-enclosed, magneticall 
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tuated, hermetically sealed switches. 
iis combination of two separate 

itches for each channel acts as a 

suble-pole, single-throw switch. 

Each switch is magnetically biased 

a normally closed position by a sta- 
‘onary magnet. Both switch and mag- 
net are potted in epoxy resin. The field 
of the bias magnet is nulled by a mag- 

etic field rotating on a flat disk on a 
plane whose arc approaches the two 
switches, and the spring constant of a 
movable switch leaf pulls the switch 
open. The rotating disk, however, has 
a radial gap of non-magnetic material. 
[he magnetic field in the gap is insuffi- 
cient to null out the action of the bias 
magnets, so the switch is closed by the 
bias magnet. 

Because the stationary field of a 
bias magnet is used to close the data- 
channel switches during the critical pe- 
riod when the current through the 
switch is being converted to PDM, no 
moving magnetic field affects the signal 
circuit. This type of switch is believed 
especially suitable for low-level signals. 

The three actuating magnetic disks 
are mounted on a common shaft. Gaps 
are Staggered 4° apart to keep the sig- 


nals in sequence. Each switch is closed 
before the modulating circuit is timed 
to convert the electrical signal to PDM. 
Actually, they remain closed for a pe- 
riod of time required to sample 10 to 
12 channels. There are always 12+1 
closed data-channel switches. The ro- 
tating disk cutting off the light beams 
from the galvanometers does the actual 
commutating, however. All light beams 
except the one intersected by the tri- 
angular aperture are cut off from the 
photomultiplier tube. 

When the pickup signal reaches the 
galvanometer via the data channel 
switch, the signal causes an angular de- 
flection of the galvanometer light beam. 
The deflection of the galvanometer mir- 
ror, and the resultant displacement of 
the light beam, are directly propor- 
tional to the amplitude of the original 
signal source. The light beam from the 
galvanometer is reflected to the surface 
of the photomultiplier tube by two mir- 
rors. The first is one of 15 toroidal mir- 
rors (one for each galvanometer) 
mounted on a common base plate en- 
circling the center shaft. The second is 
inside the shaft, to which light is ad- 
mitted through a hole in the shaft. 


* Compatible speeds—Short bursts 
of light passing through the triangular 
aperture strike the photomultiplier tube 
for a length of time proportional to the 
galvanometer displacement. Because 
the photomultiplier tube converts light 
energy into electrical energy, the burst 
of light is converted into a duration- 
modulated pulse in its output. The volt- 
age pulse is reshaped electronically to 
form a perfect square wave. 

These pulses are transmitted to data 
recording devices at speeds of 90, 
112.5, 225 or 900 samples per second, 
depending on the choice of models. All 
these speeds are compatible with the 
standard IRIG (Interrange Instrumen- 
tation Group) playback speed of 900 
samples per second by recording at the 
slower speed and playing back at a 
faster speed. For example, 112.5 sam- 
ples per second recorded at a tape 
speed of 3.75 inches per second can be 
played back at 30 ips (eight times as 
fast). This time compression and ex- 
pansion makes possible economies of 
tape and recording equipment. 

The output also may be used to 
modulate directly an FM _ subcarrier 
oscillator or telemetering transmitter. 





DOD Chided 


WASHINGTON—An accusing finger 
was waved at the military services here 
last week for too often waiving test 
requirements and lot-by-lot control pro- 
cedures for electronic components in 
the interest of lower costs. 

And the practice of “disproportion- 
ate” concentration on “breakthrough 
research”—instead of fostering more 
long-range R&D programs aimed at 
“general and systematic upgrading of 
reliability’—also was scored. 

The remarks came from Julian K. 
Sprague, president of Sprague Electric 
Co., who delivered the opening address 
to the Sixth Annual Symposium on Re- 
liability and Quality Control in Elec- 
tronics. Some 1100 scientists, mathe- 
maticians, and engineers from industry 
ind government attended the meeting 
sponsored by the Institute of Radio 
Engineers, American Society for Qual- 
ty Control, Electronics Industries As- 
ociation, and the American Institute 
f Electrical Engineers. Some six for- 
‘ign countries were represented at the 
three-day conference. 

Sprague stressed that “reliability” 
nd “responsibility” are inseparable; but 
ie said that unfortunately the two have 
een too seldom tied together. 

* Qualified bidders—Sprague rec- 
mmended that current procurement 
ractices be altered to improve reliabil- 
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at Reliability Symposium 


ity on an overall basis. He proposed 
that the system of competitive bidding, 
where high levels of reliability are re- 
quired, be limited to manufacturers 
who have demonstrated capability for 
meeting the required standards. This, 
he said, would assure that both grade 
and bid price would be factors in select- 
ing a successful bidder—not just price. 

Initially it is the responsibility of 
the Department of Defense to empha- 
size throughout the military structure 
the importance of reliability and quality 
aS major weapon system ingredients, 
he said. In addition, DOD must insure 
uniform interpretation of these direc- 
tives. 

Secondly, he said, military depart- 
ments must provide complete and uni- 
form specifications—impartial and with- 
out loopholes. Departmental responsi- 
bility also includes broad dissemination 
of parts and materials data bearing on 
reliability. 

® Industry obligation—Industry too 
must maintain an honest and conscien- 
tious policy striving for better reliabil- 
ity and quality control—and see that 
it is carried out, Sprague said. This 
means that the initiative to carry out 
a tough approach is needed to achieve 
reliability goals. 

Some 65 papers were presented. 
Here are brief summaries of a few of 


the papers more specifically applicable 
to the missile/space industry: 

® Swapping data—One unusual 
approach to reliability in ballistic mis- 
siles, is the IDEP (Interservice Data 
Exchange Program) described by Martin 
Barbe of Space Technology Labora- 
tories Titan program office. Some 40- 
50 contractors will be involved in this 
program, exchanging test data gener- 
ated by any ballistic missile contractor 
or service agency with all other ballis- 
tic missile contractors of all three ser- 
vices. 

According to Barbe, this will do 
much to eliminate duplication without 
centralization of test facilities under a 
government agency or dictation of 
parts procurement policies by govern- 
ment. Expected actual cost savings 
were not included in the paper, but 
Barke said the program would un- 
doubtedly bring significant savings in 
an annual national parts test bill now 
running close to $100 million. 

® Legal angle of standardization 
An interesting legal sidelight on the 
oft-repeated cry for standardization as 
a panacea for reliability problems was 
given by E. F. Howrey, former chair- 
man of the Federal Trade Commission 
and now a member of Howrey & Si- 
mon, Washington law firm. Citing ex- 
amples, he pointed out that industry 
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Standardization programs are fraught 
with serious anti-trust dangers if not 
carefully planned and diligently admin- 
istered. Even when not designed to 
achieve an illegal purpose—price fixing, 
production limitations, etc.—they may 
serve as circumstantial evidence from 
which an illegal agreement may be in- 
ferred 

* Heat cuts failures—-Improvement 
in failure rate of silicon diodes can be 
delivered by high-temperature burn-in, 
according to a paper delivered by 
David Cowan of Continental Device 
Corp. He cited results of preliminary 
investigations that showed significant 
improvement in failure rate after 200 
storage for 200 hours 

* Redundancy no cure-all—Re- 
dundancy, apparently, is not the total 
answer to reliability, either, as some 
proponents might have us_ believe. 
Work by ARINC Research Corp., de- 
scribed by H. S. Balaban, shows that 
redundancy must be applied with care- 
ful concern for other factors—primar- 
ily, “reliability per dollar.” One com- 
parison between similar systems—one 
with two standard elements in active 
parallel and the other a single element 





abstracts of some papers... 


showed that after a certain time the 
non-redundant system had a higher re- 
liability figure than the other. He 
pointed out that in many cases the use 
of improved elements in non-redundant 
configurations is equal to or better than 
a redundant system using less reliable 
elements. 

The lack of data on past life-ex- 
pectancy was cited by another ARINC 
member, J. M. Farrier, as a further 
problem in meeting reliability specifi- 
cations. He spoke particularly of the 
notable deficiency of information re- 
garding failure rates and operating 
characteristics of components under 
various environmental and circuit con- 
ditions. 

* Small sampling valuable—C on- 
trary to some beliefs widely held by 
quality control experts, small samples 
can be significant in missile failure 
control, according to S. J. Wilson of 
Martin-Orlando. Creative use of elec- 
tronic computers and an integrated data 
epproach have yielded economical and 
significant help in improvement of en- 
gineering decisions in the one-year-old 
Martin program described by Wilson. 

*® Subcontracting reliability——A pro- 


gram to assure reliability of subc« 
tracted items was detailed by M 
Saltz of Hughes Aircraft. Briefly, | 
Hughes program places responsibil 
for detailing the program on the bidd 
an incorporation of agreed-to pro 
dures in the contract, and close sup 
vision and monitoring by the prime 

*® Building-block design—tThe | 
of building-block methods in the des: 
of test equipment as a new approach 
automatic testing and fault location 
large-scale electronic systems was < 
scribed by D. H. Breslow of Raytheon. 
Iwo recently developed components 
a comparator network and an expand 
able d-c voltage analyzer—are cascad 
aS necessary to analyze large syste 
and pinpoint malfunctions. Such a sys 
tem is characterized by rapid fault lo 
cation with a minimum of test equip- 
ment and engineering design time. 

® Batch testing—Selected environ 
mental tests on small samples of elec- 
trical and electronic parts can indicate 
quickly and cheaply any change in 
parts quality and reliability from earlier 
batches, according to D. C. Fleming of 
AC Spark Plug Div., Milwaukee. He 
presents a list of critical parts for one 
type of ballistic missile guidance sys 
tem, reasons for being critical, and the 
performance tests to which they were 
subjected 


TPR Promises Wide Military Potential 


New York—Details of the new 
General Electric thermoplastic record- 
ing process (TPR) revealed here last 
week show promise of tremendous po- 
tential in all facets of military and 
space recording as well as broad com- 
mercial use. 

Developed by Dr. William E. 
Glenn, of GE’s Schenectady Research 
Laboratory, the technique has_ been 
likened in importance to the invention 
of photography, the phonograph, and 
magnetic recording 

Ihe tape used in the developmental 
process is ordinary 16-mm film; only 
half the width was used for recording. 
The recording vehicle is a thin film of 
low-melting-point thermoplastic, form- 
ing the surface on the more _ heat- 
resistant standard film base. Between 
the surface film and the base is a very 
thin transparent conductor film. The 
recording, made in the form of small 
ripples on the surface of the plastic 
film, is impressed by an electron beam 
which horizontally scans the film sur- 
face. Tape motion provides vertical 
scan 

An electrical input, similar to a 
magnetic tape recorder, is used; the 


resulting image output, similar to pho- 
tographic film, can be changed to an 
electrical output signal by standard 
optical-electronic techniques. 

GE says TPR, even in develop- 
mental form, can concentrate 100 times 
as much information in a given space 
aS can magnetic recording. With a 
digital system, 4 x 10° bits/sq. in. can 
be recorded. And it has the potential 
for a vastly greater concentration. 

As an example of its speed, GE said 
IPR could record all 24 volumes of the 
Encyclopedia Britannica on a small reel 

and it would take only one minute 
to record each volume. 

Although like photography in that 
it provides an instantaneous recording 
and produces pictures in either color 
or black and white, TPR requires none 
of the chemical processing required 
by photographic film. In addition, it 
can be erased and reused as desired. 

Company spokesmen stressed that 
much work still must be done before 
practical equipment is available for the 
military or commercial market. Orig- 
inal R&D was company-sponsored, but 
at least part of the work is now being 





done under a military developmental! 
contract. 

® Military uses—A multitude ofl 
military applications exist in radar and 
infrared detection, electronic counter- 
measures, missile guidance, and mili 
tary communications. TPR has _ been 
described as a “natural” for military 
aerial reconnaissance and_ recording 
cameras. The instantaneous monitoring 
or readout which it provides has the 
obvious advantage of on-the-spot evalu 
ation of results, so that a rerecording 
can be made if necessary. 

It also was pointed out that TPR 
would be especially important in sate 
lites and space vehicles where size ar 
weight are critical. GE says satellit« 
equipped with TPR might be assigned 
such complex duties as world weath« 
reporting and military surveillance. 

[PR promises to greatly extend tl 
range and reliability of radar. It 
greatly enhance hopes of devising 
positive and instantaneous method 
identifying radar targets—‘“optical co 
relation.” M/R_ has learned that G 
holds a classified Air Force develo; 
mental contract in this area 
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Sandia Corp.: 1 Customer, 1 Competitor 


Yet it deals with 3600 suppliers in $80-million 
facilities and holds the real ‘trigger finger’ in 
development of nuclear weapons for missilery 


by Frank G. McGuire 


ALBUQUERQUE, N.M.—No nuclear- 
tipped U.S. missile is developed with- 
out feeling the influence of the Sandia 
Corporation. From the first engineering 
drawing of a new missile to its final 
operational impact on target, Sandia 
has a finger—a trigger finger—in the 
program. 

Sandia and its working partners, 
Los Alamos Scientific Laboratory and 
the Livermore Radiation Laboratory of 
the University of California, form an 
organization with one product: nuclear 
weapons . . . one customer: the military 

. one competitor: Russia. This or- 
ganization, dealing with 3600 suppliers, 
has been described by former AEC 
Chairman Lewis L. Strauss as “the na- 
tion’s biggest industry.” 

Although much of Sandia’s work is 
still classified, the story of how it de- 
velops nuclear warheads for U.S. mis- 
siles can be told. 

*The “weaponizer”—Employing 
8000 persons at its $80-million facili- 
ties, Sandia “weaponizes” the nuclear 
explosive systems developed at Los 
Alamos and Livermore. 

Formerly a part of the University 
of California, Sandia is now operated 
as a subsidiary of Western Electric 
Company under a non-profit contract 
with the Atomic Energy Commission. 

Sandia is AEC’s major laboratory 
for the non-nuclear phases of nuclear 
weapons research and development. It 
designs the electro-mechanical compon- 
ents necessary to make a basic nuclear 
device into a reliable nuclear weapon. 

This includes fuzing and firing sys- 
tem design, component design (power 
supplies, timers, radars, barometric 
switches, and other circuitry), and cas- 

: or body design. After the weapon 

ckage is complete and proven, Sandia 
anges for production of the weapon. 





.NDIA-developed chaff rockets studied 

attenuation caused by nuclear detona- 
ns in the Hardtack I series, with 65 
rings, 


>on 


® Heavy subcontracting—Little ac- 
tual production work is done at Sandia, 
most of it being subcontracted to manu- 
facturers around the country. Over 
50,000 separate procurement contracts 
are let by the company each year to 
more than 3600 suppliers in nearly 
every state in the country, and several 
foreign countries. 


In carrying out its mission, the 


company engages in basic research in 
those scientific fields bordering on its 
activities, and applied research into new 
weapon concepts and improvements on 
current weapons, Development of the 
ordnance phases of nuclear weapons is 
then conducted before testing the weap- 
on in laboratories and at the Nevada 
or Pacific test sites. 

Further steps in the process include 
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Back at the earth 
terminal.. 


DOUGLAS AIRCRAFT COMPANY 
MISSILES AND SPACE SYSTEMS 


has immediate openings 
in the following fields— 













Electrical and Electronics: 
Control System Analysis & Design 
Antenna & Radome Design 
Radar System Analysis and Design 
Instrumentation 
Equipment Installation 
Test Procedures 
Logic Design 


c 


Power System Design 


Mechanical Engineering — 
Analysis and Design of the following: 
Servo Units 
Hydraulic Power Systems 
Air Conditioning Systems 
Missile Launcher Systems 
Propulsion Units and Systems 
Auxiliary Power Supplies 


Aeronautical Engineering: 


Aerodynamic Design 

Advanced Aerodynamic Study 

Aerodynamic Heating 

Structural Analysis 

Strength Testing 

Dynamic Analysis of Flutter 
and Vibration 

Aeroelasticity 

Design of Complex Structure 

Trajectory Analysis 

Space Mechanics 

Welding 

Metallurgy 


Physics and Mathematics: 


Experimental Thermodynamics 

General Advanced Analysis in 
all fields 

Computer Application Analysis 

Computer Programming and 
Analysis 

Mathematical Analysis 
























































For full information 

write to: 

Mr. C. C. LaVene 

Box 620-R 

Douglas Aircraft Company, Inc. 
Santa Monica, Calif. 
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manufacturing engineering for compon- 
ent and system production, delivery of 
the weapon to AEC, quality assurance 
and stockpile surveillance to guarantee 
reliability, and, finally, training of the 
armed forces in assembly and usage of 
the weapon. 

When a nuclear weapon takes the 
form of a missile warhead, Sandia acts 
as a teammate of the missile prime con- 
tractor to assure compatibility of the 
warhead with the delivery vehicle. The 
weapon must be designed to fit the 
available space in the nose or re-entry 
body of the missile. In addition, it 
must meet all operational requirements 

® Research areas—To develop nu- 
clear missile warheads and other weap- 
ons, Sandia has separated its research 
activities into five areas: fundamental 
research, applied research, weapons 
output studies, mathematics, and aero- 
dynamics. 

1) Fundamental research in the 
physical sciences is aimed at new knowl- 
edge and understanding in the fields 
related to Sandia’s work, This embraces 
solid state physics, physical electronics, 
hydromagnetics, radiation effects, com- 


bustion processes, high temperature 
physics, theoretical mechanics, and geo- 
physics. 


2) Applied research, as its name im- 
plies, is aimed at a specific objective 
which Sandia hopes will be fruitful in 
weapon development. The emphasis is 
on understanding the physical phenom- 
ena involved, rather than engineering 
aspects. The applied research program 
is a continuous one, and is not affected 
by time scales established for the de- 
velopment of any particular weapon. 
Scientists investigate new fields of weap- 
onry, searching for new and unusual 
components which might aid in nuclear 
weapon development. 

3) Weapons output studies are con- 
ducted to establish exactly what hap- 
pens when a nuclear weapon is deto- 
nated. Attempts are made to understand 
the physical phenomena associated with 
an explosion, rather than merely to 
study the damage caused. Much of the 
test data is gained through explosions 
of conventional materials in small 
amounts, rather than nuclear detona- 
tion. 

4) Mathematical studies at Sandia 
cover systems analysis, statistics and 
numerical analysis. Evaluation of the 
role of nuclear weapons in warfare is 
carried out by system analysts, who 
then use the data to design weapons 
most likely to fit the needs of the mili- 
tary in any future conflict. Research 
and development activities are guided 
by recommendations from these analysts. 

Statistical research is conducted on 
reliability and quality control of weap- 
ons, Monte Carlo processes, and design 
of various experiments. The mathema- 


as consultants on 
the developn 


ticians also act 
plied problems in 
phases of programs. 


5) Aerodynamic research and |e. 
sign must be a vital part of a project 
from the outset, if the weapon is ever 
to reach its target successfully. A cas. 
ing. or aerodynamic shape, must be de- 


signed to house the weapon, and thi 


must be compatible with the deliver 


vehicle. 


§ 


Considerations included in such de. 
sign are: parachute and drogue design, 


barosensing at high mach speeds, high 


temperature effects on ballistic shapes 
weapons in 


stability and control of 
flight and fall, and other phenomena 


*® Rocket test vehicles—Included in 
Sandia’s area of interest is information 
on high-altitude research. To carry out 
such studies, the company has designed 
its own family of high altitude test ve- 
hicles (Sandia makes no missiles). Data 
obtained from these is applied to future 


weapon design. 


Latest of the test vehicles is 


the 


HAS rocket (the company declines to 
spell out its designation) which will take 


a 60-pound payload to 250-500 miles 


altitude. The recoverable vehicle is 304 


overall and will cost about $30,000 per 
copy. The multi-stage vehicle consists 


of seven Vipers and a Nike or Lance 


In its rocket test vehicle program, 


Sandia subcontracts 75% 


of the work, 


producing an average of 35 to 40 ve- 
hicles per type developed. The most 


vehicles of one 


type 


ever produced 
was approximately 225. A high degree 
of organization and capability enables 
Sandia engineers to fire a vehicle on an 


average of six months after establish- 


ment of a requirement. 


Built around shelf hardware for the 
most part, the vehicles use Nike boos- 
recovery ol 
of the payloads launched 


ters as workhorses, and 
about 75% 


has been accomplished. 


® Special equipment—To carry out 


its research and development activities, 
the company has a considerable amount 
of specialized equipment, and more un- 


der construction. 


® A Van de Graaf accelerator cap 
able of accelerating protons, neutrons 


and electrons to energies as high 
2,000,000 electron volts. 


iS 


®A 5000 kw tank-type heteroge- 


neous nuclear reactor for testing the 


effects of radiation on materials. (Unde 
construction) 
® Modern commercial and Sand 


designed analog and digital computers 


® Two high-temperature solar fi 


naces. 
® Two high-speed wind tunne’s 
(Now under construction is a hig 


temperature, high-speed tunnel to p! 
vide wind speeds ranging from Mach 
to Mach 9 at temperatures to 2500°I 

®A 3000-foot rocket sled tra 


missiles and rockets, January 18, 19¢ 


r 
| 











ree 








mena 

ided in 
mation 
TY out 
signed 
est Ve- 
. Data 
future 


is the 
nes to 
ill take 
miles 
is 304” 
OO per 
onsists 
Lance 
gram, 
work, 
40 ve- 

most 
>duced 
degree 
nables 
on an 
ablish- 


or the 

boos- 
ry of 
nched 


ry out 
vities, 
mount 
re un- 


r Cap- 
trons, 


nnes 
) pl 

ach 3 
10°F ) 


tra 


19¢ 











SSILE AND SPACE SYS 


missiles and rockets, 


January 18, 1960 


Guided tour 
of the 
solar system 


The new NASA Thor-boosted research rocket, DELTA, now being con- 
structed by Douglas, will set up big signposts for further space explorations. 
Combining elements already proved in space projects with an advanced 
radio-inertial guidance system developed by the Bell Telephone Laboratories 
of Western Electric Company, DELTA will have the versatility and accuracy 
for a wide variety of satellite, lunar and solar missions. Douglas insistence 
on reliability will be riding with these 90 foot, three-stage rockets on every 
shoot. At Douglas we are seeking qualified engineers to join us on this and 
other equally stimulating projects. Some of our requirements are listed in 
our column on the facing page. 


Maxwell Hunter, Asst. Chief Engineer—Space Systems, goes over a 


proposed lunar trajectory with Arthur E. Raymond, DO U G LAS 
Senior Engineering Vice President of 
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SINGLE-STAGE version of Doorknob rocket. Two-stage version developed by Sandia 


Corp. is capable of lifting 150 pounds to 250,000 feet. 


with Mach 2 capability. 

© A hydraulic centrifuge, one of 
the largest in the world, designed by 
Sandia, and several smaller centrifuges, 
including a rocket-powered model. 

® A 300-foot drop tower for impact 
studies. 

® A “slingshot” accelerator for im- 
pact and acceleration studies. 

® Two field sites for scale model 
studies of blast effects, using conven- 
tional explosives. 

® Test ranges at Salton Sea, Cali- 
fornia, Tonopah, Nevada, and the use 
of military ranges, such as Cape Can- 
averal and Point Mugu. 

® An “air gun” with 26” inside di- 
ameter to subject components to initial 
accelerations as high as 5000 g. 

® Complete environmental,  elec- 
tronic, mechanical, and chemical struc- 
ture testing laboratories at Albuquerque 
and Livermore, Calif. 

® Instrumentation for the study of 
nuclear and electron magnetic reso- 
nance, X-ray and electron diffraction, 
mass spectrometry, ultraviolet, visible, 
and infrared spectrometry. 

® A 170-foot drop tower for heavier 
load tests. 

® Low g test facility, which will de- 
liver as low as Zero-g. 

* Acoustic test facility. 
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® Radiant heat facility with heat 
transfer rate of 500 btu per square foot 
per second. 

® A 21,500-pound peak force com- 
plex wave vibration facility. 

® Climatic exposure test chamber 
to simulate temperature, altitude and 
humidity. 

® Material development laboratories. 

Construction currently underway at 
Sandia, to provide better facilities and 
equipment, totals approximately $5 
million, 

* Nuclear weapon development— 
When a military requirement is estab- 
lished for a particular type of nuclear 
weapon, either warhead or bomb, and 
research has shown that such a weapon 
is feasible, development is under way. 

The Atomic Energy Commission as- 
signs Los Alamos or Livermore to con- 
centrate on development of the nuclear 
components of the weapon (a phase 
still secrecy-shrouded), and the result- 
ing basic nuclear device is handed to 
Sandia to be weaponized. 

A project group at Sandia is charged 
with design of the complete ordnance 
system, as well as all individual com- 
ponents. The development engineers 
comprising this project group are pri- 
marily electrical and mechanical, They 
perform logical engineering steps in the 





overall development process. 

First, a biock design of the pro. 
posed system is laid out, with each 
block representing a separate function 
Investigation then determines what com. 
ponent or group of components wil 
perform that assigned task. If the de. 
sired device does not exist, either com. 
mercially or in a previous nuclear sys 
tem, the component design department 
is asked to create one. 

The component development engi- 
neers develop the devices for specific 
use in a system, as specified by the 
project group, with a sharp eye on re- 
liability and ingenuity. 

After accepting a design, the pr 
ject group undertakes to package the 
weapon, meeting all the operational re- 
quirements. The final phase in the proc- 
ess is test and evaluation of prototype 
models, after which the design is re- 
leased for manufacture. Project group 
personnel then aid in selection of sup- 
pliers, and suggest fabrication methods 
as well as take part in tests. 

The systems engineer therefore es- 
tablishes requirements for new com- 
ponent development, designs and tests 
the complete system, and coordinates 
the work on the project from inception 
to stockpile. 

Simplicity, ruggedness and reliability 
are prime considerations in the pro 
gram. Prevention of both premature ex- 
plosions and duds dictate greatest reli- 
ability. Efforts are made to use prev- 
iously developed, tested and proven 
components before going about the job 
of creating new ones. 

* Environmental testing—After fab- 
rication of a prototype device in the 
model shop, which is believed to be 
the best equipped west of the Missis- 
sippi, environmental testing is begun 

High-temperature test: component is 
cycled for 30 tests of 24 hours dura- 
tion, during which it is exposed to tem- 
peratures of 90 to 160°F. 

Humidity test: component is ex- 
posed to relative humidities of 90 to 
98% in ten 48-hour periods at tem- 
peratures of 68 to 149°F. 

Temperature shock test: component 
is subjected to 160°F for four hours 
and —65°F for four more hours, three 
times. 


Vibration test: mechanical resonant 
frequency is determined and the com- 
ponent vibrated at 10 g along each mu- 
tually perpendicular axis for one hou! 
at room temperature; 15 minutes 
160°F and 15 minutes at -65°F. 

Mechanical shock test: componc 
is impacted 18 times at 15 g along e: 
mutually perpendicular axis. 

Acceleration test: component is st 
jected to 50 g along each mutually p 
pendicular axis in each direction. 

Salt spray test: component is st 
jected to atmosphere of wet, dense, s 
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for 50 hours at 95°F. 

Other tests include subjection of 
components to high and low pressure, 
explosive vapor, fungus, sand and dust, 
rain and ice, and bright sunshine. Op- 
timum efficiency is required throughout 
il] these tests. 

In addition to these environmental 
tests, Sandia has spectrographic, chem- 
cal and analytical equipment for ma- 
terials testing. Lab equipment also in- 
cludes that for determining measure- 
ments of length, mass, radiation, pres- 
sure, high and low electrical frequen- 
cies, and for determining magnetic res- 
onance. Other equipment tests com- 
ponents and systems for effects of radi- 
auion., 

® Field tests—Two basic types of 
field tests are carried out by Sandia: 
non-explosive and full-scale. The for- 
mer consists of a complete system ex- 
cept for the nuclear components, with 
which ballistic behavior and electro- 
mechanical operation are studied. 

Flight data obtained for analysis in- 
cludes roll, yaw, pitch, accelerations, 
vibration at critical points, temperatures 
inside and outside the sheli, internal 
and external pressure, structural strain, 
and voltages. 

Sandia has developed a “DigiTel” 
data processing machine to select and 
punch test information onto IBM cards 
in digital form. The method represents 
considerable change since early nuclear 
days, when tin cans were placed at 
varying distances from an explosion, 
and pressure data gained from the ex- 
tent to which cans were crushed. 


Full-scale tests are carried out at 
the Nevada and Pacific test sites of 
AEC. Fissionable or fusionable ma- 
terial is detonated at these tests to 
prove out the design of an explosion 
system, and also to gain data on shock 
wave, heat, radiation, and other weapon 
effects. Such tests are sometimes con- 
ducted with nuclear “devices” which 
consist merely of nuclear material and 
a detonation system, rather than a com- 
plete, operational weapon. This enables 
Sandia and its partners in the program 
to test the explosive system before all 
the electro-mechanical details are 
worked out. 

Upon completion of tests, Sandia 
wranges for production in desired 
quantities, inspection, delivery, storage, 
ind stockpile surveillance. Production 
facilities are considerably decentralized, 
partly for security reasons and partly 
hecause of economic and time factors. 
Specialized facilities, even though scat- 
tered throughout the country, are valu- 

le for the capability and experience 
they represent. 

To coordinate the work of the wide- 

dispersed facilities, Sandia has a 
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corps of manufacturing engineers who 
maintain liaison between these plants 
and Sandia’s facilities. 

® Quality assurance—Although ex- 
tremely reliability-minded, Sandia never 
freezes a weapon design, but frequently 
modifies existing weapons to improve 
their characteristics. This goes so far 
as to include reworking of already- 
stockpiled weapons, and in some cases, 
results in complete replacement of 
weapons with later models. 

There are few areas where quality 
assurance is more vital than in a nu- 
clear weapon. A continuing and inten- 
sive program is carried on by Sandia 
for the AEC and the military. For 
determining quality, the company has 
a four-phased approach including (1) 
Verification Inspection, (2) Destructive 
Testing, (3) Field Reports, and (4) 
Quality Surveys. 

1) Verification inspection is based 
on examination of engineering draw- 
ings and specifications, resulting in es- 
tablishment of later inspection pro- 
cedures and pinpointing of specific 
characteristics to be checked, determin- 
ation of sample sizes to be taken, and 
the acceptance criteria to be used, The 
amount and type of defects allowable 
are also established, based on the type 
of weapon and its relationship to other 
segments of the system. 

2) Destructive testing, a self-explan- 
atory term, leads to complete analysis 
of components, and in some cases, re- 
sults in redesign of parts. Such testing 
is done at various intervals in the life 
of the weapon, so that effects of age 
may be determined. 

3) Analysis of field reports follows 
Sandia’s inspection of the military 
stockpile. Although maintenance of this 
stockpile is a military responsibility, 
Sandia provides technical assistance and 
instruction. Results are collected and 
punched on data cards, keeping a com- 
plete record of every weapon, from its 
production to its destruction. 

4) Two types of quality surveys are 
conducted on a continuing basis: the 
Supplier Survey and the Product Survey. 
The former is mainly concerned with 
the facilities and performance of each 
supplier in the AEC network, and 
covers raw materials procurement, proc- 
ess controls, inspection methods and 
other quality-affecting factors. 

The Product Survey examines the 
status of all drawings, specifications, 
factors affecting manufacture, and the 
maintenance of specific important ma- 
terial which may affect quality. 

Although quality assurance provides 
AEC with information on quality and 
adequacy of the existing stockpile, it 
also provides feedback to the design 
and manufacturing agencies which re- 


sults in improved weapons, as well as a 


means of producing future weapons 
more cheaply and with greater reli- 
ability. 

® Nuclear test ban—-The future 
path of Sandia Corporation depends 
on whether the ban on testing of nu- 
clear weapons is continued or broken 
by either the United States or the Soviet 
Union. If the ban is broken, then San- 
dia will continue making even-more- 
deadly nuclear weapons. 

If the ban is extended permanently, 
the company foresees a two-year period 
of fulfilling its present weapon-design 
obligations, then a greater channeling 
of its capabilities into Project Plow- 
share—the peaceful use of nuclear 
energy. 


Navy Materials Needs Up 
For Review at AIME Meet 


New Yorkx—First-hand  descrip- 
tions of the Navy’s needs in materials 
will highlight the annual meeting of the 
American Institute of Mining, Metal- 
lurgical, and Petroleum Engineers 
Feb. 15. 

The one-day forum, sponsored by the 
Metallurgical Society of the AIME, will 
involve materials problems in deep-div- 
ing submarines, missiles, the metal- 
lurgical aspects of energy conversion 
and the development of naval weapons. 
The program also includes reviews of 
current Navy materials research pro- 
grams in an afternoon session. 

The forum concept will be used to 
present the Army’s problems at the fall 
meeting of the Metallurgical Society in 
Philadelphia and the Air Force’s de- 
fense questions will be handled at the 
AIME Annual Meeting, February, 
1961, in St. Louis. 


New Firm Tackling 


Boundary Lubrication 


Fort WORTH, Tex.—Boundary 
lubrication problems are the primary 
concern of a new firm, the Almasol 
Corporation. 

A wholly owned subsidiary of Lub- 
rication Engineers, Inc., Almasol was 
founded by two lubrication chemists 
to provide customized products for par- 
ticular applications—high-temperature 
lubricants. 

The basic ingredient in the com- 
pany’s line is almasol, a material which 
retains its qualities up to 1900°F. 

The new firm will not license or 
franchise its products or processes. It 
says the work involves an extremely 
high degree of precise quality control, 
and personnel must be thoroughly 
trained in the various operations. 
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Air Force Weighs Hardening of Bomarc 


Decision on whether to bury launchers and disperse 
them is related to added cost and debatable value of making 
defensive weapon ‘hard’; if done, ’twill be done quickly 


WASHINGTON—A midstream switch 
from “soft” to “hard” underground 
launchers for Bomarc interceptor mis 
siles is being contemplated by the Air 
Force 

M/R has learned that a recommen 
dation has been made to harden and 
disperse Bomarc bases being sought in 
the 1961 budget. There is a possibility 
that some of the bases already funded, 
but still on paper, may also be changed 

However, the decision to go ahead 
is being weighed carefully in terms of 
increased cost and the strategic value 
if any—of hardening a strictly defen- 
sive weapon that is 
against aircraft. Time ts the most im- 
portant factor. It is argued that unless 
hardening commences at once it will 
have little value. 

[he main objective of hardening 
would be to preserve Bomarcs from an 
initial Russian ICBM or submarine- 
launched missile attack so they 


effective only 


could 


be fired at an expected mop-up wave 





EVOLUTION OF Bomar 
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launching shelters began with this 
prototype Model I. The building required nearly 1000 tons of 
concrete. 


by DA (Russia’s SAC) strategic bomb- 
ers in the event of war within the next 
few years. By 1965, however, Russia 
is expected to have such a large missile 
capability that aircraft Would play only 
a minor part in an all-out war 

Of the 14 Bomarc bases now in the 
North American Defense Command's 
program, only one—at McGuire AFB, 
N.J., guarding the Trenton area—is 
operational. McGuire has two squad 
rons, each numbering 28 Bomarcs. The 
two groups of shelters are closely clus- 
tered in rows and look much like a 
suburban home development. They 
could easily be erased by a single nu- 
clear warhead. 

Three other bases situated at Dow 
AFB, Bangor, Me.; Otis AFB on Cape 
Cod, Mass.; and Suffolk, L.i., are al- 
most identical to McGuire. They are 
virtually complete and are expected to 
be operational before the year is out 
Ten others are in various stages of con- 


struction, including two at Glasgow, 








Mont... and AFB, M« 
which are advert 
for bids in April by the Corps of Eng 


Malmstrom 


scheduled to be 


neers 

All 14 of these 
more than $500 million total to c 
struct and equip for combat use. WI 
most presently are being restricted 
either one or two squadrons, all 
being designed to be augmented to h 


bases are cost 


dle a total of 112 missiles, four squ 
rons 

It is some of these later squadr 
that are up for consideration for har 
ening, perhaps in the “Hollywood hard 
type configuration that puts the top of 
the shelter flush with ground level 

Any decision to put Bomarc launct 
ers underground would run up the cor 
Struction cost——-now pegged at $9 m 
lion per squadron of 28—by a facto! 
of 30% to 50% depending upon the 
degree of hardening. 

e Shelter evolution—If a hardene: 
launcher is developed for Bomar« 





MATERIEL REQUIREMENTS were cut sharply in this Moc e! 
II shelter now operational at McGuire AFB, N.J. The structu’e 
is steel. 
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d be another step in the evolution 
s shelters which dates back to late 


The fully-automated launcher 

he new 400-mile-range Bomarc B 

being built for the nine most re- 

squadrons is a far cry from the 

totype Model I launcher erected at 

beginning of the program at Cape 
Canaveral. 

In a paper given last week at the 
Society of Automotive Engineers an- 

‘| meeting in Detroit, R.V. Ostling 
ind P. M. Kelly of Boeing Airplane 
Co. show the Model I shelter to be a 
massive device in comparison to the 

test, streamlined Model, 1V-A. 

The preliminary design prepared by 
A{nderson-Greenwood Co., Houston, ac- 
tually laid down the basic definition of 
the system which has been adhered to 
ever since. It embodied a_ horizontal- 
storage shelter with a hydraulically op- 
erated bi-parting roof and a permanent- 
lv installed launcher erector. 

This model—-later modified to be- 
come the prototype Model I—was for 
the early version of Bomarc which re- 
quired a fueling system for its Aerojet- 
General liquid booster. The “B” type 
missile eliminated fueling with _ its 
Thiokol 50,000-ib.-thrust solid booster. 
The upper stage is powered by two 
Marquardt ramjets—which burn a stor- 
able jet fuel. 

The two Boeing Aero-Space division 
engineers report that soon after the 
Model I had evolved into a design in 
late 1955, it was criticized unfavorably 
for its excessive size, complexity and 
Iwo of the more controversial 
features were an involved deluge and 
sprinkler fire protection system and an 
overhead traveling crane to handle the 
missile. Model I actually was consider- 


cost. 








ably larger than the “low profile, com- 
pact configuration” of the preliminary 
shelter design by Anderson-Greenwood. 

One Model I was built at the Cape 
and performed successfully. Four more 
were erected at Eglin AFB, Fla., for 
training at the same time it was de- 
cided to scrap this shelter for tactical 
use and redesign it. The result was the 
Model II, which is now operational at 
McGuire AFB. 

In this model, the length was re- 
duced from 75 to about 62 ft. and the 
height from about 28 ft. to approxi- 
mately 15 ft. The width remained at 
approximately 60 ft. Total inside vol- 
ume from something over 40,000 cu. 
ft.. to a little less than 18,000 cu. ft 

The big reduction was in materials 
Ihe 950 tons of concrete required by 
the Model I was cut almost in half as 
was the 55-ton original structural steel 
requirement. 

This resulted in a per unit 
drop from $113,000 to $85,000. 

* Still not satisfied—Ostling and 
Kelly say that even this substantial cut 
did not satisfy the Air Force. So the AF 
Office of Installations Engineers con- 
tracted for design and construction of 
a Model III prototype structure. 

The Model III cost $76,830 based 
on 28 units per site, but it “represented 
the ultimate in mechanical complexity.” 
Built on a concrete floor and founda- 
tion identical to the Model II, the 
Model III had a roof opening mecha- 
nism comprised of four rolling panels 
and four hinged panels operated by 12 
hydraulic actuators—plus three chain 
drives and an electrical motor. 


price 


Just one was constructed before the 
concept was abandoned. 
Boeing in August, 


1958, obtained 











‘HIS IS THE ONLY Model HI shelter yet built. While cheaper than Model II, this 


type proved to be “ultimate in complexity,” 
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so Air Force quickly dropped it. 


Air Force permission to design and pre 
pare its own A&E drawings for what 
become the Model IV-A, still 
for a liquid-fueled booster 


was to 


[he prototype of this model with 
its flat split roof was subjected to over 
600 roof operating under simu- 
lated snow loads of 30 psf and wind 
loads up to 60 mph. Say 
Kelly: 

“Throughout, the 
proved to be fast (4 secs.), dependable 
and, of automatic. Additional 
total number of 
this prototype to 


tests 
Ostling and 
rool opening 
course, 


have raised the 
operations on 


tests 
root 
1296 

“The heating and 
tems of the shelter also 
oughly tested and found 
satisfactory, while the roof 
tested under simulated rainstorm 
ditions and (also) found 
The electrical lighting, power, and con- 
trol systems were thoroughly checked, 
and in addition, a laboratory test 
run to select the most economical roll- 
support beams which would 
ensure freedom from wear and 
working during the operational life of 
a tactical launcher-shelter.” 


SyS- 
were thor- 
completely 


ventilating 


seals were 
con- 
satisfactory. 


was 


ing roof 


cold 


Ihe “IV-A” has a per unit cost of 
$60,357. And its sister model for the 
B costs $42,906 

This latest model also represents a 
rather dramatic reduction in cost of a 
28-unit squadron. The Corps of Engi- 
neers puts the Model II at $13 million 
to build per squadron and the Model 
IV at $9 million. 

Further reductions in squadron 
appear unlikely—particularly if 
the Air Force decides to go ahead with 
the hardening of Bomarc bases 


Bomar 


costs 





ed 
LATEST 
opens in 4 sec. New squadrons will use it. 


MODEL IV has roof which 
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Sled Tests Evaluate Fin Materials 


There’s little glamor in such ‘pick and shovel’ 
testing but important data is gained along 
Holloman’s seven-mile-long sled track 





PYLON for fin mounting to avoid aerodynamic interface with 
the sied was fabricated by AFMDC personnel to Narmco recom- 
mendations. During static tests, loads were applied to the pylon 
at the predicted center of pressure under maximum fin loads. 
Procedure enabled determination of load-deflection curves for 
pylon and to proof-load pylon and sled in a structural check. 
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HollOMAN AFB NM Evaluation of 


through high speed sled testing probably is one ol the i 


compon 


underpublicized phases of missile activity 

Although relatively unromantic compared to big, bl 
ing vehicles launched from Florida or California, detail t 
ng is no less important 

Ihe photos on these pages show “pick and shovel” t 
ing on a pair of missile fins. Test results, to be released 
WADC TR 59-581, “Development of a Reinforced Plas 
Sandwich Missile Fin,” are typical of routine operations f 
technicians and engineers at the USAF’s Holloman Miss 
Development Center. It is typical also of projects that c 
be accomplished only on the Center's new seven-mile-lo 


track 


Ihe test objective—to demonstrate such advantages 
may be gained by using reinforced plastics in primary st! 
tures under elevated temperatures 

One fin was conventional metal construction with til 
nium ribs and skins, and forged aluminum ribs—a tot 
weight of 60 Ibs. The second fin, constructed and design 
by the Research and Development Div., Narmco Industries, 
Inc., was a full-depth sandwich with Conolon 508 plast 
laminate facings, 17-7 PH stainless steel core forward 30‘ 
aluminum core aft 70% and aluminum torque box attacl 
ment fittings. Facing to core adhesive was Metlbond 304 
and facing to attachment hitting adhesive was Metlbond 
4041. Total unit weight was 42.8 Ibs 

The tests were conducted with an AFMDC sled d 
signed and built by Coleman Engineering Co. Power w 
nine 30,000-lb.-thrust Grand Central Rocket Co. Jav« 
units 





PLASTIC FIN is at left, titanium at right. Fins were mounte: 
as fixed units on pylon at a negative angle of attack of —4.82 
Both units were painted black for high uniform thermal ab 


sorptivity. 
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Mid be biiattraihacriisdiii rhc - tir init. 
PRIOR TO run start, each fin was heated to approximately 
600 F by GE-T3 quartz heating lamps to simulate aerodynamic 
heating since such heating would not occur during short dura- 
tion of test. Lamp reflectors, originally used in fin static tests, 
were modified by Narmco, which also designed reflector car- 
riages and withdrawal track to pull heater panels back prior to 
sled start. Lamps were re-spaced in reflectors for correct maxi- 
mum temperature distribution with constant power input to 
eliminate complex and elaborate temperature controllers. 





NOZZLE END of Grand Central Javelin rockets after Narmco 
fin test. Note nozzle erosion towards center of cluster in “hot 
spot™ areas. 
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SLED AND FINS are re-checked after run. Test program in- 
cluded highest thrust operation (about 270,000 Ibs.) ever at- 
tempted at Holloman track. Titanium fin (right) shows some 
indication of high loads. No material was ablated from either 
fin. Velocity of sled was approximately 2400 ft. per sec. (1636 
smph). Vehicle weighed 6500 Ibs. and required a run of 
27,000 ft. AFMC sled was designed and built by Coleman En- 
gineering Co. Power is nine 30,000-lb. thrust Grand Central 
Javelin rockets. 








HIGH-SPEED camera shot of sled start and run. Test of fin 
materials is typical of projects that can be accomplished on 
seven-mile track. 





HESE RACKS were used to hold quart lamp heaters (which simulated aerodynamic heating) at the start of the sled’s run. 
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PHIS PRIMARY TOWER in “boresight range” is one of two tall structures at Ryan’s newly opened facility which are important 
in microwave study. Transmitting tower stands on a concrete base 15 ft. above ground with about 38 ft. underground. 


astrionics 





Ryan Opens Versatile New Researc 


San Ditco—-What may be one of | from ambient to 150,000 feet, temper tension testing up to 20,000) pound 
the missile industry's most complete atures from minus 100 F to plus” and salt fog corrosion trom ambier 
and best equipped laboratories for re SOO°F, humidity trom 20% to 95%. to 125 I 
search and development of electronic shock of 2.2 to 32 milliseconds plus A Microwave Laboratory include 
components has been opened by Ryan duration and magnitudes from 4.5 to — six bays. permitting six different type 
Electronics. 210 g, centrifugal forces from 0.1 to — of testing at the same time. To provid 

Ihe facilities are housed in a two 175 g, vibration to 5000 force pounds the nearest condition possible to idea 
story, 28,000-square-foot building spec sine wave 5-25000 cps and 4600 pounds free space for measurement of micr 
ially designed to function as an elec rms random 20-2000 cps. complete wave beams, doors on the bays ope! 


tronics laboratory. An Environmental with oil film slip table for vibrating in) onto a balcony facing across the bar 
lest Laboratory can simulate altitudes a horizontal plane. compression and — ren flight pattern of Miramar NAS 


— A ta 





ANTENNA for test on “boresight range” is mounted to huge THIS MISSILE centrifuge can apply as much as 175-g force | 
gimbal (foreground). Gimbal’s surface plates are adjustable to test reliability of electronic components. Left, Warren Rin 
provide perfect horizontal reference for boresight mechanism in hart, lab technician, and Robert Inabinette, environmental tes 
transmitting tower. engineer. 
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tower has antenna dish to 
signal. Odd 
bounce 


SECONDARY 
return transmitter 
building design prevents signal 
back from surfaces other than dish. 


tower's 


acilities 


A Boresight Tower Range has been 
designed to permit boresighting of an- 
tenna beam angles to within one min- 
ute of arc. The range has a primary 

tower. Each tower ts 
above ground, but the 


and secondary 
ihout 38 ft 

height is adjusted to sea level rather 
than ground level to provide a true 
horizontal for antenna beam axes. The 
facility will be used extensively for dop- 


pler navigation research 





VIBRATIONS which could damage or destroy missile parts can 
be simulated on Ryan's new vibration exciter. R. V. Peters uses 
strobe light. Stanley Ave monitors control console. 
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WIDE RANGE OF temperature, altitude and humidity can be provided in this en- 
vironmental chamber. Russell Holmes, left, technican, and Grant Hubbell, supervisor, 


prepare component for test. 





IRREGULAR SHAPE of wall and ceiling helps reduce noise 
in vibration test facility. Acoustical materials bring sound level 
down from 120 decibels at source to 45 decibels, equal to a 
radio’s hum. 
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GT&E Ups R&D 


| MERZ het LAY | | $20 Billion Annually 
0 Oe ee cage : Seen in Next 8 Years 


' v4 





ca iis 


New YorKk—General Telephone & 
Electronics Corp., taking a major ste 
to assure that its divisions and sul 
sidiaries keep abreast of technologic 
progress, has formed the General Tele 
phone & Electronics Laboratories, Inc. 
a wholly-owned subsidiary to be er 
gaged solely in scientific research activ 
ities in the communications and elec 
tronics field 

The new research facility will b 
“ based around the Bayside, N.Y. Re 
a ef “AT , te A search Laboratories of Sylvania Electric 
° Products, Inc., a GT&E_ subsidiary 
NOW! Automatically Control and Test Additional facilities will be added late: 


according to Donald C. Power, chai: 


Complex Electro-Mechanical Systems = ™,2"! swe ofice: of ors 





Power said the laboratory will b 


th, , f ™ = 2 / responsible for basic research and ad 
neliability : vanced development in major technica 
If you’re having trouble testing complex electro-mechanical systems, it will pay — = are “gio woo pe pee 
you to investigate DIT-MCO’s 250F2M Electro-Mechanical Systems Analyzer. It nego 0 pis wags : fire a 
< : s : F ation of new technical fields having 
is specially designed to control and test integrated devices and their associated potential interest to the compans 
wiring by simulating controlling assemblies and monitoring their action. ln Mie Sedalia oe Meek 
Each of the Analyzer’s 200 test positions can perform up to 36 independent 2 © CBIR AY 
switching ination Its capacity iene! anatiae nea, therefore, canes ee ee eee 
unlimited. In each test position the 250F2M will: 
1. Actuate all necessary resistive devices and provide termination-to-ter- 
mination tests of each circuit for continuity and discontinuity. 
2. Simulate conditions which allow it to operate and test each resistive 
device in the circuit under test. 
3. Provide for visual measurement of resistive values and time delay con- 
stants where desired. 
4. Provide switching capabilities which enable monitoring of circuit con- projects 
ditions with external detecting devices. Dr 
These capabilities make it possible to achieve extremely high standards with 
complex relay chassis and similar systems, thus eliminating borderline errors 
which can lead to malfunction under operating conditions. a with offices at the General Telephone 
The 250F2M uses DIT-MCO’s exclusive Matrix Chart to put complete circuit in- tile ta Bie Wael Oe well alien 
formation right in front of the operator’s eyes. The machine is easy to operate, . 
easy to interpret, easy to adapt to any test. Write today for full details. 


DIT MCO 


ELECTRONICS DIVISION 
Box 01-28, 911 Broadway 
Kansas City 5, Missouri 


In the Los Angeles area « In the New York City area 
Ph. ORegon #-6106 Ph. MUrray Hill 2-5844 
Ph. OSborne 5-1123 


Home Office Kansas City 
Ph. HArrison 1-0011 


physical electronics, chemistry, solid 
State physics, metallurgy, and systems 
and circuits research Specific project 
include work on new principles of data 
processing and display, communica 
tions, lighting, television and _ radio 
power transmission, semiconductor de 


vices and electron tubes and related 


Herbert Trotter. Jr., senior vic« 
president-research and engineering for 
Svivania, will head the new subsidiary 


coordinate the research engineering 
activities of the Sylvania, Automatic 
Electric Co., Leich Electric Co., Len- 
kurt Electric Co., Inc., all manufactur 
ing subisidaries of GT&E 

The new subsidiary is partly the re 
sult of a study by Lt. Gen. James D 
O'Connell, retired Chief Signal Officer 
of the U.S. Army, who has been con 
sultant to the company since July. He 
will now act as a vice president of the 
laboratories. Other officers include Dr 

















Ss Pp E ee | F | AT | oO N Ss: Robert M. Bowie. vice president am 
1. Continuity Test 5. Timer (Standard general manager: Dr. Bennett S. Ellef 
A. Test Voltage 28 V.D.C A. 60 minute range, 0.2 second scale division -_ . nt-fi 7 
B. Continuity Current 1 ampere B. Accuracy 0 1 sec. per operation at 60 cycles son, Vice preside nt-finance Ralph D 
C. Continuity Resistance Timer (Optional Heusel. treasurer: and H. H. Howlett 
adjustable from 0.3 ohms to 10 ohms A. 60 minute range, 0.01 second scale division coos 
2. Continuity-Discontinuity Test B. Accuracy 0.002% per operation +1 division secretary 
A. Test Voltage 28 V.D.C 6. Power Requirements »redicting $20 bi yr I ' 
B. Continuity Current 1 ampere A. 100 to 125 V.A.C. 55 to 65 cycles (stand- Predict »* a lion annual ex 
C. Continuity Resistance 0.3 ohms to 10 ohms ard timer penditure for research and develop 
D. Discontinuity Resistance B. 100 to 125 VAC. 50 to 400 cycles (op- 
25 meqennes reject, 3 megohms accept tional timer y (op ment by industry, government, univer 
3. Short Test 7. External Energization ities and private laboratories in th 
A. Test Voltage 28 V.D.C A. 28 V.D.C. and 110 V.AC., 60 cycles are ne Sa ee See 
3 a Current 0.03 ma (max) provided for external energization of re- next seven or eight years, Power em 
hort Resistance Range lays or other resistive devices, isolated . » rm . 
2.5 megohms reject. 3 megohms accept from test volteae. phasized the necessity of industry t 
4 Onmmeter B Other volta | re | = te ] y <a *} 
ges may be supplied by externa gear its long-range planning to researc 
A. Range 0 to 200 megohms power supplies and switched as external y 
B. Accuracy +3% energization or other test purposes. and development on a broad scale 
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| Ton in Titan 


Magnesium Usage 
Growing in Missiles 


MIDLAND, MicuH.—A ton of mag- 
esium-thorium sheet and extrusions is 
ed in current models of the Titan 
(BM, according to Dow Chemical Co. 

This is one of the newest uses for 

jagnesium, one of the lightest metals, 
s a missile structural material. Two- 
fifths of the Titan skin structure, in 
ddition to external conduits and inter- 
al structure, is magnesium-thorium 
illoy 

Earlier ballistic missile uses of mag- 

nesium alloys include a skirt structure 
between the propellant tanks and nose 
cone of the Jupiter IRBM, and skin 
and internal structure of the Vanguard 
launching vehicle. Eight Vanguard and 
Discoverer satellites, constructed pri- 
marily of magnesium alloys, have been 
placed in orbit 

More than 600 Ibs. of magnesium 

alloys are used for skins, fairings and 
internal structure of the Discoverer 
vehicle. Cast and wrought magnesium 
alloys are used for several re-entry 
vehicles covered by ablative material 
and for housings of missile electronic 
equipment, such as the Arma inertial 
guidance system for ICBM’s. 

Subsonic missiles such as the Snark 

and Mace use magnesium sheet for 
fuselage skins. The Falcon uses mag- 
nesium sheet, extrusions, forgings and 
castings for skins, internal structure 
and fins. The Nike-Hercules, Talos, Bo- 
marc, Terrier and Tartar use mag- 
nesium cast and wrought alloys 

Designers select magnesium alloys 

for weight saving, thermal properties 
ind simplified construction. Low den- 
sity (average .065 Ib./cu. in.) permits 
use of thicker gauges at less weight 
than other structural materials. This in- 
creases stiffness and buckling strength, 
reducing the need for complex stiffen- 
ers. The strength of magnesium-thorium 
illoys makes possible their use at tem- 
peratures up to 800°F. 

High specific heat values over a 
vide temperature range permit mag- 
esium-thorium alloy skin structures to 
perate at lower temperatures than 
qual weight structures of other metals 
ibject to short-time heating. This can 
duce the weight of equipment needed 
rr cooling internal areas and also can 
duce thermal shock problems 

Fabrication techniques are well es- 
blished for magnesium-thorium alloys 
soth tungsten arc and consumable elec- 
ide arc welding, with inert gas shield- 
g. permit attainment of weld strength 
heiencies Of 80-90% at room tem- 
erature and considerably higher at 
evated temperatures 
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JPL Adds to Edwards Facilities 





THIS 1000-foot-long tunnel system, housing hundreds of connections that assist in 
measuring temperatures, vibrations, thrust, and other data of rockets as they are test- 
fired, is part of an expansion program at California Institute of Technology Jet Propul- 
sion Laboratory's test station at Edwards Air Force Base, Calif. The bulk of the 
pioneering rocket research facility's work is now being performed under contract to 
the National Aeronautics and Space Administration. 


Truck Vans for Bomarc 





NEW METHOD of transporting Bomarc IM-99B’s by motor truck vans—instead of 
air delivery as in the case of Bomarc A—has been developed by Air Logistics Corp., 
manufacturers of its handling and tie-down equipment. The Boeing missile will be 
delivered, two to a standard van, partially dismantled for loading. There are 14 Bomar¢ 
bases planned for North American Air Defense Command, although the McGuire 
AFB is the only one operational. 
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—moscow briefs 


Ceramic Cutting Material 


[he Soviet technical journal 7svet 


nyye metally (No. 11, 1959), reports 
that the Russian All-Union Scientific 
Research Institute of Hard Alloys has 


discovered the following high-tempera 
ture properties of an alumina-base 
ceramic material used for cutting tools 
® The bend strength decreases very 
slowly kg/mm? at 20°C to 
9 kg/mm? at 800°C, but decreases 
more rapidly at higher temperatures 
to 14 kg/mm? at 1200 ¢ 
® The Vickers hardness 
|-kg load revealed that the material re 
mains brittle in the whole temperature 
20°C to 1200°C, and ail in- 
showed originating 


from 33 


test under 


range of 
dentations cracks 
in the corners 

® Hardness decreases linearly from 
1800-1900 H. at 20°C to 350 H, at 
1 100°C, but cracks did not form during 
100-g loads 
100-200 H, 


micro-hardness tests under 


and hardness values were 


higher 


Organic Tin Polymers 
The 


varnvve 


V ysokomolekul 
that o1 
ganometallic and organoelemental poly 
mers of silicon, germanium, aluminum 
and tin are currently receiving 
siderable attention in the USSR. 
1, No. 10, 1959.) 

Ihe article reports that members of 
the Scientific Research Institute of Plas- 
tics have polymerized methacrylates of 
alkylated tin. Among the compounds 
obtained, polymers of  triethylstannyl 
displayed high adhesion 


publication 


sovedinentya reports 


con- 


(Vol 


methacrylate 
to glass and metals 


New Astrophysical Lab 


According to the Latvian publica- 
tion Sovetskaya’ Latviya, an 
physical laboratory has just been built 
at the Pulkovo Observatory. (Nov. 5, 
p. 4) 

The underground section of the lab 
is said to contain the world’s largest 
optical tunnel—120 meters—in which a 
half-meter diameter steel pipe has been 
installed. Mirrors fastened at the ends 
of the pipe will reflect rays, and on a 
six-meter arc, spectra will be formed 
of light waves of various lengths. 

The laboratory will be equipped 
with a specially designed seven-meter 
vacuum spectrograph to study the so- 
called perturbations in the solar atmos- 
phere; a quartz and prismatic 
spectrograph; and an infrared spectro- 
meter for studying the thermal part of 


astro- 


glass 
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the spectrum. Also to be installed is a 
large electromagnet with alternating 
telescopic steel tips and a high-tempera- 
ture vacuum electric furnace 

The article quotes Prof. O. A. Mel’- 
nikov, head of the Observatory’s divi- 
sion of stellar physics, as stating that 
the use of the various machines, pumps, 
and compressors will create an artificial 
low-pressure atmosphere in the labora- 
tory which will make it possible to con- 
duct solar spectral research under “na- 
tural” conditions, A television telescope 
connected to the laboratory by a special 
cable will also be installed 


Aurora Explanation Given 


A possible explanation for the au- 
rora borealis has been revealed by Rus- 
sian scientists studying problems con- 
nected with the orbital progress of the 
Earth through plasma 

Particular attention was paid to the 
plasma 


interaction of the ionized 


and the terrestrial 


magnetic 


streams 





field. On the basis of previous studies 
it was assumed that the interaction of 
the flow of ionized gas with the Earth's 
magnetic field brings about the appear- 
ance of a magnetic “squeeze-out,” i.e., 
the ionized gas in motion flows around 
a hollow or cavity containing the mag- 
netic field. 

Outside this cavity the magnetic 
field is not present; on the boundary of 
the cavity the magnetic pressure is bal- 
anced by the dynamic gas pressures 
Strictly speaking, the boundary of the 
magnetic boundary layer 
along which electric currents flow. The 
“squeeze-out” effect is explained by the 
existence of ponderomotive forces cre- 
ated by these electric currents. Condi- 
tions here are considered to be hyper- 
sonic since the gas moves around the 
cavity at a speed higher than Mach 3 

An unperturbed gas flow, after hav- 
ing passed shock wave K (see illustra- 
tion). flows around surface S. Formulas 


cavily IS a 








are given for calculating approximate! 


the pressure of gases on the cavity. Th 


cavity is symmetrical in relation to tt 
Q-plane which passes through the mag 
netic axis of the Earth running parallc 
Electric currents on th 
the cavity S flow approx 
in planes parallel to the equ 


| he orde 


to stream l 
boundary of 
matel\ 
torial in a 


westerly direction 


of dimensions of the cavity is relate 
to the value M of the magnetic dipol 
of the Earth 

Ihe Russians note that the intensit 
of the field equals zero 
points along the boundary of the cavity 
S in the neighborhood of its intersec 
tion with the Earth’s magnetic axis N 


Ihe presence of these critical points al 


magnetic 


lows the ionized particles to enter the 
Thus, they 
may bi 


cavity and diffuse inside it 


conclude, the aurora borealis 
explained by the unipolar induction oc 
curring when masses of ionized 
enter the cavity come in 
with the gases moving in the magnetic 
boundary layer 

Outlined quantitive ap 
proach to the problem of finding mathe 
matical expressions for the cavity and 
the magnetic field inside it. Analytical 
given for the 
applied to the mag 


result of 


ase 


and contact 


also IS a 


expressions are force P 


and momentum | 
netic dipole as a interactior 
with the plasma 

The with — the 
thought that this concept is important 
in plasma aerodynamics since it shows 
that with the aid of a magnetic dipole 
it is possible to create remote force 
loads within a broad range on a mov 


ing, conducting medium. (Doklady Aka 


article concludes 


demii nauk SSR, Vol. 127, No. 5, 1959 
pp. 1001-1004.) 
Life on Mars? 

The contention that life exists on 


the planet Mars has been further sup 
ported by N. I. Kucherov, well-know: 
Soviet scientist 

He reports that the observed color 
of the dark spots or “seas” on the planet 
changes according to the time of the 
year: blue-green in the spring, brows 
or grey-brown in the fall. In certair 
the Martian change 1 
outline and size, thus refuting the con 
clusion that they are geological forma 
Many scientists reason that if th 
were tremendous accumulation 
of mineral salts, changing color accord 
ing to the humidity, they would hav 
been covered up by dust and sand dur 
ing the frequent sand storms occurring 
on Mars. Only relatively tall vegetatior 
could withstand the drifts of sand an 


years, “seas” 


tions 


“seas 


missiles and rockets, January 18, 1960 











tel 
Th 
tl 
nav 
alle 
th 
OX! 
Jui 
rde 
ATC. 


Dol 
sit 


vil\ 


see 


, al 


the 


ASC 
tacl 


etic 


ap 
the 
and 
ical 
eg 
lag- 


Lion 


the 
fant 
OWS 
role 
ree 
lOV- 
ka 


159 





accumulation of dust 
G. A. Tikhov. Soviet astrophysicist, 
monstrated that the spectral curves 
the “seas” of Mars coincide with the 
me curves for Earth plants growing 
severe Climatic conditions. particu- 
rly in the Pamirs and in Tien Shan 
4 band in the far infrared range on 
3.4-micron wavelength, inherent in 
iny terrestrial plants, was recently 
scovered on the Mars spectrum by 
e American scientist Sinton 
The Soviets plan further study of 
lars at the new Planetary Division to 
‘ opened at the Pulkovo Observatory 
Komsomol’skaya  pravda, December 
3, 1959, p. 6, cols. 1-2.) 


Magnetic Field Research 


Data on the intensity of the Earth's 
nagnetic field procured by Lunik | 
Soviet space rocket, has been released 

S. Sh. Dolginov and N. V. Pushkov 

Field intensity was computed theo- 
etically, taking into account the Earth's 
magnetic dipole and using spherical 
functions, with graphical representation 
of results. Real intensity was measured 
»%y a Magnetometer with a saturation- 
type transmitter. All three magnetic 
components at various altitudes were 
measured. 

A comparison of results obtained 
trom measurements and those computed 
theoretically shows some discrepancies 
The difference at a distance of 14.7 x 
10° km is 300 gamma. With growing 
distance the difference increases up to 
SOO gamma at an altitude between 19 
« 10° and 20.5 x 10° km. Maximum 
negative difference occurs at an altitude 
of 22 x 10°, the second most significant 
difference occurring between 32 x 10 
ind 36 x 10° km. 

The curve of measured intensities 
was compared with curves of cosmic 
radiation intensities obtained by Soviet 
scientists S. I. Vernox, A. Ye. Chuda- 
kov and the U.S. scientist Van Allen. 
[he comparison shows the integral ef- 
fect of the influence of cosmic radiation 
yn anomalies in the distribution of the 
magnetic field. The existence of an 
suter magnetic field caused by electric- 
illy changed particles is named 
Doklady Akademii nauk SSSR, Vol 
29, No. 1, 1959, pp. 77-80.) 


lsotope ‘Fire Sale?’ 


Isotopes will go on sale soon in a 
hop on Lenin Avenue in Moscow. 

Industry and research organizations 
vill be able to procure isotopes at the 
lew store, which will also feature ex- 
ibits and instruction in the use of 
sotopes in industry, medicine and agri- 
ilture 

Protective clothing and equipment 
vill also be offered. (Pravda, Dec. 15, 
959, p. 4, cols. 4-5.) 
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NEW PRINCIPLES IN oo MEGHAN 
ICS, 


Seine Dudley, a Captain in the 
Navy Medical Service, takes a_ healthy 
swipe at the Theory of Relativity, at 
tacks the 


philosophy,” and bores away al the 


“wedding of mathematics and 


foundations of what is commonly known 
as “modern physics.” 

One of the contentions of the author 
is that Relativity attained its present ex 
alted position not because of any in 
herent quality, but simply as a result of 
the best managed public relations effort 
the world has ever seen 

There is a collection of most of the 
early doubters of Lorentz and later 
theorizes and an excellent bibliography 
permits the more energetic reader to ex- 
tend his knowledge of the matter. 

The entire purpose of the work is 
best explained by the author himself when 
he said it stemmed from an awareness of 
“the illogical, impossible prediction which 
result when ‘modern’ mathematical proc 
esses are carried to their ultimate con 
clusion.’ 


THE MOON AND INTERPLANETARY SPACE 
FLIGHTS, 


R j Af 45R2R4 


The article, popular in its approach, 
is largely speculative It is stated that the 
moon will become a populated world, 
and that it will be the first station on the 
road to the conquest of space 


RESULTS OF OBSERVATIONS OF SOVIET 
ARTIFICIAL EARTH SATELLITES NO. A 
SPUTNIK 1958. Order 59 
Washington 25. D $ 

Presented are selected translations of 
Soviet-bloc International Geophysical 
Year Literature 

The purpose of the work consisted in 
determining the orbit of the carrier rocket 
of the third Soviet artificial earth satellite 
The data for the computations consisted 
of reports sent by Soviet and foreign 
optical-observation stations to the Astro- 
nomical Council of the Academy of 
Sciences USSR 


GUIDED MISSILE INFORMATION, 


Included are translations of excerpts 
from open USSR Soviet Bloc and other 
foreign sources 


AUTOMATIC COMPUTATION AS AN AID 
TO SCIENTIFIC RESEARCH, ‘ coe 


The Bureau reports it has increased 


the effectiveness of its own scientific pro 
gram and that of other Government agen 
cies through a computing service 
Problems solved range from calcula 
tion of satellite orbits to evaluation of 
molecular models. The computations are 
performed on a high-speed computer and 
frequently aid the development of theory 


FUNDAMENTALS OF GUIDED MISSILES 

This profusely illustrated book cover 
ing theory, design, Operation and mainte 
nance can be used as an introduction for 
the beginner, but is complete enough to 
serve aS a technical reference for those 
in the industry. It includes 576 photos 
and drawings 

Ihe first 46 pages are a glossary of 
guided missile terms and a short history 
of guided missiles. The balance of the 
volume gives comprehensive coverage ol 
guided missile aerodynamics, propulsion 
systems, physics involved in design, tra 
jectory considerations, control systems 
and their components, guidance systems 
and their components, tactics, instrumen 
tation, telemetering, etc 


ENCYCLOPEDIA ON CATHODE-RAY OS 
CILLOSCOPES AND THEIR USES 


The authors have strived to present in 
one large volume a. cross-section. of 
cathode-ray theory, as well as applica 
tions in all fields of research where oscil 
loscopes might be used 

Ihe present book is a revision and 
expansion of the first edition, published in 
1950 

Sections include: “Cathode-Ray Tubes 
Theory of Operation and Basic Construc 
tion,” “Oscilloscope Circuitry and Opera 
tion,” “Oscilloscope Applications,” “Wave 
form Analysis,” and “Commercial Oscil 
loscopes.”” 

Included in the latter section are speci 
fications and schematics of commercial 
oscilloscopes 


ADVANCED MAGNETISM AND haynes 
MAGNETISM, jited | Alexa 


ew York, N.Y 4 pp. $2.2 

This volume in the Electronic Tech 
nology Series is devoted to explaining 
advanced concepts of magnetism and elec 
tromagnetism 

It explores various underlying mag 
netic and electrical phenomena and cover 
details of the force acting on a charge 
moving through a magnetic field, induc 
tion lines, magnetic flux, Biot’s Law, Far 
aday’s Law, Lenz’s Law, and the Curie 
Weiss Law. Material on the domain theory 
of magnetism 1s also presented 

The most modern concepts of mag 
netism and electromagnetism are ex 
plained, together with such items as the 
cyclotron, the mass spectrograph, and ter 
restrial magnetism 
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Filter Cores Weigh Only 1/3 Ozs. 


Acting like tiny telephone 
ators in space, sub-miniature and micro- 
miniature filters transmit and 
receive information and 
satellites are growing smaller but better 

The Burnell & Co., Inc., pioneers 
in toroids, filters and related networks, 


oper- 


used to 


from missiles 


have reduced the size of these sending- 
and-receiving units. With the help of 
the Arnold Engineering Co., a subsidi- 
ary of Allegheny Ludlum Steel Corp., 
the special core units in the filters have 
been reduced from 4% Ibs. to 1/3 oz 
Since there are 23 filters in a complete 
“package,” the weight saving 
alone is tremendous 
Arnold Engineering 
powder core, which is 
member of the filter unit. These cores 
made of molybdenum permalloy 
compressed under high pres- 
sures, annealed and then finished, The 
filter can transmit and receive informa- 
tion on certain frequencies and filters 
other 
By using certain type filters, a mis- 
sile or satellite can transmit such infor 
mation as altitude, pressures, radiation, 
the strato 


set Ol 


supplies the 


the working 


are 
powder 


out frequencies 


direction, various gases In 





Refractory Material 
Withstands 6500 F 


‘Asbestosite,” a new refractory ma 
terial developed for use under extreme- 
ly high temperature conditions, has 
been announced by Harco Laboratories 
Inc. 
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ionosphere and other valu- 
Also, with the filter, 
changes in direction are made possible 
With such filters as Burnell 
pany makes, it is possible to receive 
several messages over the same wire 


sphere Or 
able information. 


Com- 


In 1947, the telemetering system, 
which 23 filters, and auxiliary 
equipment weighed a total of 207 Ibs 
This same type equipment with the sub- 
miniature units would weigh 11.1 oz. 

While it was necessary to get com- 
pactness and light weight into the sys- 
tems, it was vitally necessary to get 
reliability. All Burnell filters are triple- 
checked, and must withstand tests to 
have 100% reliability. The filter units 
are tested for 100-G’s or 100 times the 
force of gravity and at 2000 cycles per 
second vibration test. In addition, they 
tested for Each 
unit must withstand ultra high voltage 
loads far in excess of the load it might 
be expected to encounter in use 

The 
encapsulated 


the 


uses 


are electrical loads 


hermetically sealed or 


It is then ready to meet 


unit 1s 
tests ol space 
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The withstand 
continual 
the 1000°F to 
also capable ot being subjected to much 
higher temperatures during intermittent 


periods of time 


said to 


temperatures in 


material is 
exposure to 
3000 | 


range and ts 


Tests recently concluded on cylin 


drical specimen parts with 42” wall 








thicknesses. indicated a continuous OI 


temperature of 650°F, while ID ten 
perature readings were a continuou 
2500 } Asbestosite is easily fabr 


cated in a wide variety of shapes an 
sizes and Harco plans on making th 
material 
figurations 

Strong, rugged and possessing th 
ability to withstand extreme therma 
shock, Asbestosite has stirred interes 
at Army Ordnance for possible use 1 
heavy tank exhaust systems. Surveys in 
the use of Asbestosite 
rocket and jet constructions and 
cases where materials in a liquid stat 
are to be transferred at extremely higl 
temperatures, are also underway 

“As a result of the studies we have 
undertaken, it is obviously that 
Asbestosite materials to be 
tubing, or that may be 
heating from within, can definitely be 
formulated to withstand temperatures 
above 3000 degrees F. for severa 
hours,” reports M. B. Marshall, Harc« 
Vice President and General Manager 
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Missile Tracking, Control 
Timing System Available 


Hermes Electronics Co, has 
nounced production of a precision tim 
ing system for tracking and control of 


an 


missiles, a binary-to-decimal readout 
This timing system be incor- 
porated in missile range instrumenta- 


can 
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; 


to provide time references for cor- 
on of events and accurate meas- 
ent of mussile position and _ per- 
ance 
During a missile launching, for ex- 
e, it is necessary to have accurate 
mation regarding the missile’s ex- 
position, the exact time a given 
occurs, and knowledge of the 
relationships among different 
its. The new Hermes system fulfills 
of these requirements. It is com- 
sd basically of a master oscillator 
ch serves as a time base, combined 
nh Hermes’ ultratable oscillator (sta- 
to 5 parts in 10 billion per day) 
th its standard digital frequency di- 
‘rs and time code generators 
[he company’s _ binary-to-decimal 
verter (model 260) is a new digital 
xiuct which will translate from any 
iry language into a decimal readout 
in be used with all computers which 
cess data in a binary code and re- 
re an output in the more common 
cimal code. Semiconductors are used 
all conversion and memory func- 


ns 
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Higher Efficiency Claimed 
For Flexible Silent Valve 


Aeration, cavitation, surging, vibra- 


tion and the resultant noise, all unde- 
sirable physical phenomena associated 


_ 


vith the rapid flow of fluids, is now 


rtually eliminated by Aerojet-General 





orp.’s new silent valve 

This method of flow control is ex- 
cted to have wide application in in- 
strial and military fluid systems. 

This new principle of flow control 
Ss conceived and developed by Aero- 
ts Anti-Submarine Warfare Division 
ich is managed by Calvin A. Gong- 

S. G. Coon, Jr. is the project en- 
eer. The valve is flexible in size and 
pe and can be supplied for instal- 
tion in systems with line sizes from 
-inch to many feet in diameter, 
ndling a wide variety of fluids 

The heart of the Silent Valve is a 
ndrical plug of elastomer having a 
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To help meet the urgent and continuing problems of national 
security, RCA has created an Advanced Military Systems 
Department at Princeton, New Jersey. There, in an atmos- 
phere of complete intellectual freedom, men of a very special 
kind are engaged in highly sophisticated analysis and study 
of our national defenses—present and future—and how they 
can be made most effective to meet any future enemy capability. 


THE POSITION —Studies conducted by the RCA Advanced 
Military Systems Department are of the broadest scope and 
cover such diverse areas as physical and engineering sciences, 
military science, economics and geophysics. Accordingly, 
each member of the technical staff may select his own area 
of work. The only requirement: results must have a direct 
application to problems of national defense. 


Each staff member is provided with every opportunity, 
facility and detail of environment to use his creative and 
analytical skills to maximum advantage and at the highest 
level. He has no responsibility for administrative details. He 
can call in any specialists he may need. He has full access to 
all available information—military, academic and industrial. 
Furthermore, specialized research projects and laboratory 
work can be carried out at his request by other departments 
of RCA. 


THE MEN — The men who form the technical staff are a group 
of mature scientists and engineers. They are accustomed to 
responsible positions in industrial research, advanced devel- 
opment, or systems planning. Most of them have an exten- 
sive background in the broad fields of electronics, vehicle 
dynamics (space, marine or terrestrial), physics 
nuclear, or plasma), or operations research (military science). 
All are men who enjoy seeing the fruits of their work have a 
far-reaching effect on the defenses of the country. 


astro, 


THE LOCATION — Princeton offers unique civic, cultural and 
educational advantages. The RCA Advanced Military Sys- 
tems Department itself occupies a new, air-conditioned 
building on the quiet, spacious grounds of RCA’s David 
Sarnoff Research Center. 


ENQUIRIES ARE INVITED — |f you are interested in learning 
more about this far-reaching program and the unusual op- 
portunities it offers to qualified men, write: 


Dr. N. 1. Korman, Director 
Advanced Military Systems, De pt. AM-2A 
RADIO CORPORATION OF AMERICA 


Prince ton, Neu Je rsey 
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large number of axially aligned holes 
which serve as flow passages. This plug 
is contained in a tubular housing be- 
tween two perforated plates, one of 
which is either mechanically or hy- 
draulically actuated to compress the 
elastic insert 

As the plug is compressed, the flow 
passages are reduced in diameter there 
by throttling the fluid flow. At full 
compression, these channels are closed 
and complete shut-off is attained. Ex- 
tremely fine gradations of throttling 
resistance assure precision flow control 
over the complete range of operating 
positions with a minimum pressure loss 
when the valve is wide open. 

Ihe use of a large number of small 
diameter flow passages permits the en- 
associated with large pressure 
drops to be dissipated smoothly by 
fluid friction within the tiny channels 
Dynamic underpressures are virtually 
eliminated from the throttling process 


ergy 


meters of mercury. 

Both single- and two-stage pumps 
are available in two sizes: one with a 
33 liters per minute, and a 
100 liters 
oil-sealed rotary 
and can be op- 


ballast de 


speed of 
larger size with a speed of 
per minute. All 
vane vacuum pumps 
with or without 


are 
erated gas 
vice 
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Plastic Comparator 
Gives Quick Reference Data 


A_ reinforced plastic comparator, 
known as the Vis-Tec Comparator, has 
been developed by engineers of Doug- 





chosen so as to provide as usefu 
selection of calibrated photopeaks 
possible, considering the practical 
itations imposed by 1) availability 
2) unusually short half lives. The 
topes employed are Cadmium 
Barium 133, Tin 113, Cesium 137 
dium 22, Manganese 54, Zinc 65, ¢ 
balt 60 

Type R-34 is intended for use w 
sample holders and changes accept 
disc-shaped samples. These sources 
sealed in plastic discs 0.94" diame 
x 0.027” thick. Type R-35 is desigr 
for use with liquid-type well counte 
The sources supplied with this set 
sealed in plastic cylinders 2” high a 
0.625” in diameter. All sources cont: 


approximately .01 to .0S micro cur 
of activity and are calibrated in ga! 
mas per minute at a specified phot 
peak 
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Stackable Potentiometer 
Offers Good Accessibility 


Both cylindrical insert plug and valve 


A new potentiometer, Model 1W- 
made compatible with a 


STK, was announced today by Hand- 
ley, Imc. manufacturers of precision 


can be 


fluids including water and 


body 
variety of 


vctroleum products 7," 
| | This is a new 
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German Vacuum Pump 
Now Available in U.S. 


Leybold Rotary Gas Ballast Vacuum 
Pumps are now being distributed in 


North America by Arthur S. LaPine 
and Co. 

Manufactured in West Germany by 
EF. Leybold’s Nachfolger, these vacuum 
pumps are equipped with a gas ballast 
that 


device prevents condensation of 





vapor in the pump. They have evolved 
from designs of Gaede, the outstanding 
figure in modern vacuum pump inven- 
tion 

Models available include single- 
stage pumps that can attain an ultimate 
vacuum of 2 x 10° millimeters of mer- 
cury, and the two-stage pumps with an 


ultimate vacuum of 2 x 10 milli 
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las Aircraft (who hold the copyright) 
under the sponsorship of Owens-Corn- 


ing Fiberglas. The materials evaluator 
condenses many thousands of 
units for visual, quick reference for the 
engineer—an amount which in its or- 
iginal form would be represented by a 
22" stack of technical information 
The device is in the form of a large 
slide rule, allowing a design engineer 
to compare rapidly specific properties 
of twelve proprietary laminate materi- 
als. On the reverse side are charts and 
tables compiled from military sources 
and manufacturers’ literature, bringing 
together all the basic design criteria the 
engineer will need for initial evaluation 


data 


of various laminate systems 
Circle No. 230 on Serv 


e Card 


Subscriber 


Isotopes Provide Gamma 
Spectrometry Standards 


Calibrated radiation 
sources specifically designed for use as 
gamma_ spectrometry standards are 
available from Tracerlab, Keleket. A 
selection of eight radioisotopes 
available, prepared either for use with 
standard or well-type detectors. These 
may be purchased separately 
but are most commonly sold in sets of 
packaged in a walnut 


reference 


are 


sources 


five. each set 


Storage Case 


The available isotopes have been 


trimming potentiometers. 


addition to Handley’s Wee Line, and 


is a Stackable trimming pot. Two t 


ten may be stacked in a row and firm) 


held together by a steel bolt and nut 
Because of the unusual configur: 
tion, placement and length of the leads 


lead screw position (on top), this stack- 


ing feature offers above-average access- 


ability and compactness. 


Ihe 1W-STK precision wire wound 


trimmer is different in 
from other potentiometers, 
an unusual configuration, long 


many 


lead 
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other design features for greater 
racy and extra rugged construction 
ithstands 100 g’s acceleration, ex- 
ling MIL-R-19; withstands 50g’s 
ok, exceeding NAS 710, Proc. III; 
temperature range is from -—55°C 
40°C with 1.3 watts at 40C. 
Small worm gear adjustment, free 
ick lash, delivers high-friction load- 
360° ~wiper maintains its setting 
ler extreme temperature and vibra- 
excursions. It can be 
et MIL-E-5272A. Inductive reac- 
ce is so low that it is not measurable 
100 KC, but it may be measurable 
100 KC. 
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sealed to 


Measuring System Gets 
Smaller Pressure Balance 
The Transducer Division of Con- 


solidated Electrodynamics Corp., has 
troduced a substantially smaller and 





lighter Type 4-332 Precision Pressure 
Balance for use with its Electromanom- 


ler precision pressure measuring sys- 


m 

rhe transducer portion of the sys- 
‘m, which also includes a standard or 
gh-speed servoamplifier assembly, has 
‘en reduced in size from a cylinder 
+” in diameter and 6 3/8” high, to a 
ympact aluminum case measuring only 
x 3 x 2%”. Weight was reduced 
m 10.7 to 2.6 Ib. 

Seven pressure ranges are available 
m O- 142 to 0 - 150 psi differen- 
|. Output of the transducer is +100 
Its full scale. Combined 
earity and hysteresis are less than 


effects of 


( 


The transducer can be down ranged 
10% of its rated pressure without 
s of accuracy and still provide +10 
ts at this suppressed range. This 
kes it usable with lower differential 
essure, and also enables the instru- 
ent to withstand surges at the 10- 
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times-higher pressure (normal full scale) 
without damage. It also makes possible 
pressure measurements as low as .15 
psid full scale (10% of the unit having 
the lowest pressure range). The user 
can make his own modification between 
the two ranges. 

The new transducer employs one 
force-summing bellows instead of two 
The reference pressure (any clean, dry, 
non-corrosive gas) is admitted to the 
inside of the aluminum case to sur- 
round the bellows being affected by the 
inlet pressure. 
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Automatic Switch Device 
Speeds Satellite Data 


A compact electronic automatic 
switching device that will speed infor- 
mation from missiles and satellites to 
ground installations has been developed 
by Electronic Systems Development 
Corp., a subsidiary of Solar Aircraft Co. 

The corporation has received a con- 
tract for an Air Force evaluation of 
the electronic static commutator. 

The miniaturized switching device 
consists entirely of compact electronic 
circuits and has no moving parts. It is 
capable of operating more than 500 
times faster than the less reliable me- 
chanical switches it will replace 

For space exploration § the 
commutator will consecutively 
and close 60 different channels between 
sensing devices in a missile and the 
missile’s radio transmitter, Signals from 
these sensing devices, measuring such 
items aS pressure, temperature and 
radioactivity, are sent in sequence 
through the transmitter and back to a 
control station on the ground where 
the data is recorded for study. 


Static 
open 
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New Silvercel Battery 
For Missiles Announced 


Development of the Silvercel Bat- 
tery 3381R-2 for missile applications 
has been announced by Yardney Elec- 
tric Corp. 

A rechargeable silver-zinc 
pack, this 10-amp.-hour unit has a 
nominal voltage of 28 volts when dis- 
charging at 45 amps in 12 minutes. It 
can also be discharged at 60 amps, or 
at lower rates. It has a volume of 239 
cubic inches and weighs 15 Ibs, Its dry 
shelf life is a minimum of two years 

Designed to meet stringent require- 
ments for missile electric power sys- 
tems, the new battery has met test 
specifications of MIL E5272: up to 5 g 
vibrations; 15 g, 11 milliseconds in all 
directions mechanical shock; -65 F low 


power 





temperature; 160° high 
95% humidity at 160 FT 
at 80 F high altitude 


temperature; 
$5.000 feet 
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Flaw Alarm Devised 
For Electronic Monitoring 


Three new flaw alarms for electronic 
monitoring are now available as acces- 
sories for Sonoray ultrasonic pulse- 
echo flaw detectors built by Branson 
Instruments, Inc. Test signals which 
appear within preset limits are detected 
by the flaw alarm to actuate recorders 
or warning devices, Also, the alarm 
signal may be used to initiate corrective 
action automatically 

A flaw alarm lets the operator pay 
closer attention to materials under test, 
instead of constantly having to watch 
the cathode-ray tube. The Sonoray 
screen is referred to only when evaluat- 
ing defects noted by the alarm 

Each new flaw alarm has a single 





time gate which is adjustable for posi 
tion, length, and duration. The alarm 
may be turned on or off without dis- 
turbing work in progress or changing 
the settings of the Sonoray 

All three flaw alarms have two out- 
puts in common. The first ts a red de 
fect-indicator light 
Sonoray front panel. The other is a 
5 v de (no-load) signal fed through a 


mounted on the 


coaxial connector on the back panel 


which will trigger audible alarms of 
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.. . hew missile products 





markers, of action. It 


a simple 


start 


used to 


corrective 
an also be actuate 
recorder 

A remote warning light outlet forms 
the light circuit. Re- 


mote signals are particularly useful for 


vo; no-vo 


part of indicator 


complex tests requiring the operator's 
full For 
the remote light can be attached to the 


concentration convenience, 


test probe itself 
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Leakproof Valve 
Uses O-Ring Principle 


A miniature leakproof shutoff valve 
designed for use in vacuum or pressure 
available from Circle 
Products Co., Ine. The O-ring 
makes the valve leak-proof 


service IS 
Seal 
principle 


now 


and easy to operate. The “T” handle is 
color-coded for gas or liquid service 
such as oxygen, air, nitrogen, hydraulic 
fluids, water, oil and many others 
Some typical applications include in- 
strumentation, inert gas test stands, 
hydraulic clamps, and jacks 

The Circle Seal 9500 Series valve 


features an O-ring on the cylindrical 
face of the straight plug which prevents 


leakage past the inlet port as 
the critical stem 
at the “T” handle position instantly in- 
dicates exact valve position. A quarter 
turn is all that is required from full 


area 


open to dead tight close. No spring ts 





used; no complicated adjustments are 
necessary 

Repair can be effected without re- 
valve from the line, O-ring 
seals are virtually eliminate 


It can be used for metering by 


moving 
said to 


Weal 





Represents 
one of 
many 
applications 
of 


to solve 
Alignment 
Problems 
of a highly 
precise 
nature. 


Write for 
technical data 
and 


INERTIAL GUIDANCE 









the KERN DKM2 


When equipped with the new No. 356 Autocollimating Eyepiece, 
this famous one-second theodolite has a total magnification of 23x and 
an operating range from zero to at least 100 feet for autocollimation. 

















specifications. 


No. 12 
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The FINEST in SURVEYING EQUIPMENT 


KERN INSTRUMENTS INC. 


120 Grand St., White Plains, N. Y 








well as 


A quick glance 
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turning the handle between full on 
off positions 
The 9500 


in brass or! 


valve is avail 


with eit 


Series 
stainless 303 
male or female connections in 1/8& 


" size 


Proportional Counter 
Detects Thermal Neutrons 


A new “Long” type neutron 
portional counter for neutron monit 
ing applications is announced by The 
Victoreen Company. 


Designed by Victoreen’s Tullan 


Laboratories, the Model NC-1 Neut 
Proportional Counter detects ther 
neutrons by means of a_ BF3-fi 


counter 
In fast neutron counting, the inst 


ment is used with either the Mo 
MC-1. a non-directional moderator 
with the Model SMC-1. a shielded 


rectional moderator. Since both mod 
ators are cylindrical in shape, the BI 
be inserted readily. TI 
detector-moderator combination giv 
the system a relatively flat 
over a wide range of neutron energ 
of from 100 Kev to 5 Mev with t 
MC-1 unshielded moderator, and fr« 
10 Kev to 5 Mev with the 
SMC-1 moderator 

The Model NC-1I Neutron Props 
tional Counter consists of a pream; 
fier, amplifier-count rate meter, scak 
high voltage supply and thermal ne 
tron detector. The instrument featur 
a pulse-height discriminator circuit 
minimize gamma ray response. Sin 
the boron trifluoride detector produc 
neutron-induced pulses of greater ar 
plitude than those generated by gamn 
rays, electronic discrimination of pul 
heights is very effective. A 10-turn d 
criminator mounted on tl 
amplifier front panel for this purpose 

Cart-mounting of the equipment 
suggested for utmost mobility in heal 
physics applications near nuclear re 
tors and other neutron producing 


counter can 


respol 


shield 


control is 


plications 
In experimental 
transmission of 


applications su 
as foil fissionable 1 
tope studies, shielding 
etc., the Model NC-1 
can become part of a 
installation 
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Servo Valve Designed 
For Hydraulic Systems 


Kearfott, Inc., a subsidiary of Gel 
Precision Equipment Corp., 
the availability of the 61 


electrohydraulic servo 


eral 
nounced 
valve desigi 
to provide extreme reliability under t! 
encounter 


most environments 


severe 
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four-way flow control valve. An elec- TENSILE TESTORS. A 4-page il- 
trical torque motor and “shear seal’ lustrated booklet, Bulletin T-859, de- Cir 











gh performance hydraulic systems orifice hydraulic amplifier constitute scribes a line of tensile-testing machines 
onstructed of titanium, the unit the first stage, and an accurately with capacities up to 40,000 Ib. Speci 
res the exclusive Kearfott develop- matched spool and sleeve arrangement fications, descriptions and methods of 
of unity-coupled hydromechan- constitute the second or control stage operation listed for manual and motor 
feedback, which substantially re- The unique feature of the Kearfott de- ized hydraulic models. Procedures for 
s flow force reactions and accom- _ sign is the hydromechanical unity feed- calibrating these units and using them 
hes hydraulic centering of pilot posi- back manner in which the two stages for compression tests are fully covered 


without spring hysteresis and null are coupled. 
Circle No. 20! on Subscriber Service Card 


Springs and mechanical null ad- Circle No. 239 on Subscriber Service Card 
ments Kearfott says, are eliminated 
pletely and high null accuracy is New Literature CAPACITORS Four-page data 


sheets on glass-dielectric wafer capaci 

ALLOY DATA. Two new technical tors are available from the Electronic 
bulletins covering performance data on ¢ omponents Department of Corning 
vacuum induction melted WASPALOY — Glass Works. Suited for printed circuit, 
and M-252 superalloys have just been modular or encapsulated assemblies 
released by Metals Division of the requiring high reliability, the items are 
Kelsey-Hayes Co. Each bulletin is 8 said to be the smallest high stability 


pages and includes: alloy description capacitors currently available. The 
and chemical composition, physical capacitors are flat. Thus, types without 
constants, tables and charts on me leads can be flat or slot mounted. Be- 
chanical properties, isostress curves. cause dielectric and conductor layers 


und information on heat treatment and = are sealed together at high tempera- 
finishing. Both WASPALOY and M- tures and pressure, they will operate 
252 are high-temperature, high-stress under high heat and humidity environ 
superalloys produced by the vacuum ments without further encasing. They 
induction melting process. They are meet performance requirements of 





rovided by an electrically operated 


presently being used in missiles, elec- qi] 272/ Capacitances range 

lancing control. Simply designed to : ioe ies a I [1272 apacitance be 

. : . tronic tubes, and process- and nuclear- frgm one to 10.000 uuf at 300 DCVW. 
hance reliability, the valve contains —jpqucery applications rhev | fixed ' 

‘ i ' v have <d temper; » coefficie 

ily two moving parts ; 7 — ixed temperature 7 ef a 

» Circle N bscriber Servic r } atio - ance ; W . 

The unit is basically a two-stage, oh. ee ee Se See igh insulation resistance and low di 


electric absorption. 
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NATIONAL MISSILE/SPACE CONFERENCE and the 
DR. ROBERT H. GODDARD MEMORIAL DINNER 


FEBRUARY 16-17, 1960 SHERATON PARK HOTEL WASHINGTON, D.C. 


THEME: THE SPACE CHALLENGE 
* First to face the challenge 
* First to define and examine the United States’ position 
* Held at the beginning of the first decade of Man in Space 
* One of the most timely and informative since the beginning 
of the space age. 
Four panels of experts will consider this challenge from the standpoints of 
philosophy, legislation, programs, and marketing. Audience participation. 
Conference comments will get wide distribution. 
Speaker at the Goddard Memorial Dinner (black tie) will be Lt. General Bernard 
A. Schriever, ARDC. 
Use coupon today to register and reserve tickets. 


1 will attend the Conference, Sheraton Park Hotel, Washington, D.C., February 16-17. Enclosed 
is my check payable to ‘‘National Missile/Space Conference’ for $—————. for items checked. 
Enclosing separate check payable to ‘‘Goddard Memorial Dinner’’ for $————— at $15.00 per 
ticket. Tickets will be held at the registration desk. 


NAME Registration fee $15.00 


TITLE Free registration 
for active Press 


AFFILIATION or Government 


ADDRESS Lunch—Feb. 16 $5.00 


Lunch—Feb. |7 $5.00 





Mail to NATIONAL ROCKET CLUB, 1745 K St., N.W., Wash. 6, D.C. 
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—when and where—— 


JANUARY 


American Astronautical Society, Sixth 
Annual Meeting, Statier-Hilton Hotel, 
New York City, Jan. 18-21. 

American Management Association, Spe- 
cial Research and Development Con- 
ference, Roosevelt Hotel, New York, 
Jan. 20-22. 

Structure of Strong Normal Shockwaves, 
Northwestern University, Evanston, 
Iil., Jan. 21. 

Institute of the Aeronautical Sciences, 
28th Annual Meeting, Hotel Astor, 
New York City, Jan. 25-28. 

Second Annual Symposium on High Speed 
Testing sponsored by Plas-Tech Equip- 
ment Corp., Somerset Hotel, Boston, 
Jan. 27. 

Research in Rarified Gas Dynamics, 
Northwestern University, Jan. 28. 
Seventh Annual Western Spectroscopy 
Conference, Asilomar, Pacific Grove, 

Calif., Jan. 28-29. 

American Rocket Society, Solid Propel- 
lants Conference, Princeton Univer- 
sity, Princeton, N.J., Jan. 28-29. 


FEBRUARY 


Chemical Institute of Canada, Toronto 
Section, Symposium on Gas Chrom- 


atography, Seaway Hotel, Toronto, 
Feb. 1. 

Instrument Society of America, Houston 
Section Instrument-Automation Con- 
ference & Exhibit, Rice Hotel & Sam 
Houston Coliseum, Houston, Feb. 1-4. 

Sixth Annual Midwest Welding Confer- 
ence, sponsored by Armour Research 
Foundation of Illinois Institute of 
Technology; Chicago Section, Ameri- 
can Welding Society, Illinois Tech. 
Chemistry Bldg., Chicago, Feb. 3-4. 

Institute of Radio Engineers, Professional 
Group on Military Electronics, 1960 
Winter Convention on Military Elec- 
tronics, Biltmore Hotel, Los Angeles, 
Feb. 3-5. 

Seventh Annual Solid-State Circuits Con- 
ference, Institute of Radio Engineers, 
American Institute of Electrical En- 
gineers, University of Pennsylvania, 
Philadelphia, Feb. 10-12. 

Missile Industry Conference (National), 
Sheraton Park Hotel, Washington, 
D.C., Feb. 16-17. 


First National Symposium on Nondestruc- 
tive Testing of Aircraft and Missile 
Components, sponsored by Southwest 
Section, Society for Nondestructive 
Testing; Southwest Research Institute, 
Hilton Hotel, San Antonio, Tex., Feb. 
16-18. 

AIEE Symposium on Engineering Aspects 
of Magnetohydrodynamics, University 
of Pennsylvania, Philadelphia, Feb. 
18-19. 


full ported - direct lift 
SOLENOID VALVES 


by 


° 
Feature the new CHAMUWLCE 
solenoid that assures 
reliable operation regardless 
of line pressures. 


PORT SIZES to 3” 
PRESSURES from ZERO to 3,000 psi 


Available in bronze 


Wis 


or stainless steel 


Send for Bulletin S-7 


ATKOMATIC VALVE COMPANY, INC 


- 545 West Abbott Street + Indianapolis 25, Indiana 
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Asbestos Availability 


To the Editor. 


Your 23 November Is 


Subject: 
Page 71. 

Any design engineer reading the sub. 
ject article might naturally assume t 
“chrysotile asbestos,” jewel bearings, and 
diamond dies are the three most stratevic 
groups of products in short supply today 


In order to obtain top level official! 
confirmation of the true situation, | 
wrote a letter to Mr. H. B. Sharpe, Di 
rector of Miscellaneous Metals & Min- 
erals Division of the Business and De- 
fense Services Administration. A photo- 
static copy of Mr. Sharpe’s reply is en- 
closed. Please note that the national stock- 
pile goal for the purchase of chrysotile 
asbestos fiber has long since been 
achieved. 

The facts of the situation are these 
The present ability of Canadian asbestos 
mines to provide chrysotile fiber to the 
U.S. mills far exceeds the consuming ca- 
pacity of the combined industry. If asbes- 
tos textile products are ever again in short 
supply, it will be occasioned by a tem- 
porary lack of adequate manufacturing 
capacity in this country, not by a shortage 
of chrysotile asbestos fiber itself . . . 

Almost every operational missile to 
day contains one or more parts made 
from asbestos-phenolic base materials. 
Asbestos-phenolics are rapidly becoming 
the most widely used materials to line the 
combustion chamber of solid-fuel rockets. 
We certainly do not want to deter design 
engineers from specifying so useful a ma- 
terial because of a mistaken idea the 
basic component is in short supply .. . 

Mr. J. A. Bettes, Jr. 
Manager, Asbestos Textile Division 
Raybestos-Manhattan, Inc. 


Mr. Sharpe's letter stated in part: “In 
a recent check of the material it was dis- 
covered that a small portion did not meet 








stockpile specifications, It therefore be- 
came necessary to purchase sufficient fibers 
to replace the non-specification material 
in order that the stockpile goal be at- 
tained.” The article in question was neces- 
sarily brief and did not elaborate on the 
situation. Chrysotile asbestos is officially 
listed by the Office of Civil and Defense 
Mobilization under “Strategic and Critical 
Materials for Stockpiling.” However, al- 
though the government is contracting for 
a supply for the stockpile, this does not 
mean it is in short supply throughout the 
country, a fact which the article may hav: 
left unclear. We certainly do not wish 
misrepresent the situation —Ed. 


Saturn versus F-1 


To the Editor: 

Regarding the editorial (“Let the Pe« 
ple Know”) in the Dec. 28 issue, let m 
try to help you with the question yo 
pose: Saturn is a vehicle. F-1 is an engin 
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it o happens that the propulsion system 
aturn is in the same thrust class as 
the F-l. 
(Therefore, your question “Saturn ver- 
F-1” makes little sense. Perhaps you 
meant to ask why Saturn uses a cluster 
ot smaller engines for propulsion system 
instead of the F-1? This is a sensible ques- 
tion. The answer is well known and has 
to do with reliability, availability and 
cost. Besides, the experience will be handy 
for Nova, which is the vehicle to use the 
clustered F-1... 

Harry O. Ruppe 

412 McClung Street 

Huntsville, Ala. 


U/R was comparing the Saturn and 
the F-1 as boosters, not as entities, and 
also pointed out the gain of experience in 
clustering. Otherwise, Reader Ruppe falls 
into his own word snare. Only the engine 
for Saturn is available—not Saturn itself. 
As for reliability and cost—these are de- 
hatable factors also.—Ed. 


To the Editor: 

Regarding your editorial of Dec. 28 
as to NASA’s reason for both Project 
Saturn and the F-l, as a government 
Quality Control Representative at Rocket- 
dyne, I feel that you have been misin- 
formed as to the status of the two pro- 
grams. You state that both boosters will 
materialize at the same time. This doesn’t 
seem possible when the engines of one 
booster have completed R&D testing and 
reliability testing and are now in produc- 
tion, while the other booster is still in the 
development stage. In addition to lack of 
funds, slipping in the Saturn program may 
be caused by the second stage Titan. 

Gordon Drake 


10125 Sunland Blvd., 
Sunland, Calif. 


Credit Arguello Engineers 


To the Editor: 


We have noted with interest the 
article (M/R, Dec. 28) on the Point 
Arguello facilities for the Pacific Missile 
Range. The treatment of the data was 
extensive and the article was quite in- 
formative. We hesitate to add what might 
be considered a discordant note, but it 
strikes us that there is little, if any, 
mention of the engineers who strive to 
bring these facilities into being. 

Perhaps you intend to bring attention 
to this aspect in other articles. Engineers 
are prone to let their “works” speak for 
emselves. Accordingly, they go unsung 
nore often than not. I consider that the 
ngineers concerned, however, should 
nerit recognition even if only by an 
scasional mention. You will, I am sure, 
cognize that this is only asking for 
their due. 


"SOs ®5 2 


P. Corradi 

Captain, CEC, USN 
Deputy Chief of Bureau 
of Yards and Docks 
Washington, D.C. 
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missile business... 





By WILLIAM E. HOWARD 


Congress is setting up what amounts to a unified complaint de- 
partment to handle criticism of DOD procurement and supply pro- 
cedures. A new procurement subcommittee of the Joint Economic 
Committee will assume this function when it opens public hearings 
on Jan. 28. 


Among the first critics to be heard . . . 

will be Sen. Jacob Javits (R-N.Y.) who is protesting the concentra- 
tion of defense contracts in California. Javits is backing legislation 
to beef up New York’s dwindling share of DOD work. 

Committee Chairman Paul Douglas (D-Ill) is expected to revive 
his long-standing complaints about loose purchasing procedures 
turned up periodically by the Government Accounting Office, Douglas 
says the upcoming inquiry will shy away from questions involving 
military strategy and weapons and deal mostly with budgetary and 
economic issues. 


In the financial limelight . . . 

Atlantic Research Corp., Alexandria, Va., reveals that it has sold 
25,000 shares of its common stock to the Axe Science and Elec- 
tronics Fund for $1 million. This is about $5 per share under the 
current (over-the-counter) market price. ARC, founded on a shoe- 
string about 10 years ago, is now a $10 million-a-year enterprise 
in the rocket propulsion field. In the past four months it has bought 
up four smaller companies in the Washington area. 


The Marquardt Corp. stock has just been listed . . . 
for trading on the New York Stock Exchange. The big ramjet 
engine producer has 1.3 million shares outstanding. 


Look for a pick up in General Dynamics Corp. earnings... 
This is the word from company president Frank Pace, Jr., who 
says G-D is on “the threshold of a growth potential that we have 
not had in the past.” 

Pace won't predict exactly how much earnings will rise in the 
1960's. But he says they will reflect reduced expendtiures on R&D— 
particularly for the Convair 880 and 600 transports which are 
already largely written off. The Convair Division of G-D, incidentally, 
has just revealed it paid out more than one half billion dollars in 
wages during 1959. The breakdown: San Diego—$271 million; Fort 
Worth—$137 million, and Pomona—$39 million. Convair expects 
employment to drop from 40,900 at San Diego to 36,000 this year 
and from 18,500 to 16,000 at Fort Worth. Ponoma will remain at 
6000. 


Latest prediction for a record-breaking year. . . 
in the electronics industry comes from the Business and Defense 
Services Administration. The 1960 forecast: $10 billion. BSDA says 
the military electronics share of this total—up 17% in 1959—*“should 
continue upward in 1960 at the rate of better than 15%.” 


IBM has established a missile/aircraft marketing . . . 
and service district for Southern California. The company’s new set- 
up consists of offices at Burbank, Inglewood, Westchester and San 
Diego, Calif., and Phoenix, Ariz. 

Space Technology Laboratories is moving into a 40-acre complex 
of eight buildings at El Segundo, Calif. 


The Air Force is getting ready to build .. . 

a $6.6-million laboratory at Wright Air Development Division, Day- 
ton, Ohio, to determine sonic fatigue rates of large structural com- 
ponents of missiles and aircraft. System will utilize 25 sirens run 
by a 40,000 hp electric motor. Bids are expected to be let next fall. 
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A “cloudburst’’ 
of safety! 


6 helt OE 


Volatile chemicals and propellants can cause 
serious accidents — but serious injuries need 
not result if water irrigation is immediately 
available! Haws Decontamination Booth pro- 
vides the “cloudburst” that rapidly rids the 
body of harmful irritants. Victims walk on 
the foot treadle and are instantly bathed in 
water from a dozen nozzles. Haws Eye-Face 
Wash is simultaneously activated —a pres- 
sure controlled unit with a perforated face- 
spray ring and twin eye-wash heads. Booth 
is acid resisting fiberglass plastic, and is 
delivered complete, ready for tie-in to exist- 
ing facilities. Write for details on the full 
line of models. 


HAWS 


DECONTAMINATION 
BOOTH 


HAWS DRINKING FAUCET CO. 
1443 FOURTH STREET © BERKELEY 10, CALIF. 
’ EXPORT DEPARTMENT: 19 Columbus Avenue 
San Francisco 11, California, U.S.A. 
Circle No. 7 on Subscriber Service Card. 
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By JAY HOLMES 


Ladish Co. has patented D6 steel . 


after 14 years of company secrecy. The die steel contains about 1% 
molybdenum, 1% chromium, %2% nickel, %4% manganese and 
traces of carbon, phosphorus, sulfur and silicon. Ladish kept the 
formula secret to prevent competitors from using the steel for 
forging dies. 

Now, however, D6 is in wide use as a material for rocket cases. 
Allison Division of General Motors, Solar Aircraft and Pratt & 
Whitney all are making development first-stage 65” Minuteman cases 
of D6. Allison is using it on the 44” second stage and Solar is using 
it for the 38” third stage. 

Ladish claims D6 can be heat treated to practical use as a rocket 
case material up to more than 250,000 psi for a 0.2% elongation 
when consumable vacuum arc melted. 


Metallurgical test facilities 

and personnel have been increased at Thiokol’s Utah development 
center. The company wants to exercise closer control and super- 
vision over rocket case manufacturing, now that Minuteman is 
getting closer to production. 

Electron beam welding is a process that interests Thiokol metal- 
lurgists. Tests of the technique are planned with all major missile 
metals, to see whether the process can completely eliminate weld 
weakness. If so, Thiokol is toying with the idea of electron-beam 
welding cases on the long seam to avoid the cost of forged rings 
or spinning processes, 


Differing specifications . . . 

for essentially the same metal are causing headaches among metal 
suppliers. One supplier has been given 100 steel specifications for 
common steels. Every missile metallurgist has his own specification 
for AISI 4340; there are almost as many for AISI 4140. 

Some in industry think this is a terrific waste. They say that 
Germany fought World War II with five steels. Designers specified 
metal properties instead of composition. It was up to the supplier to 
provide a metal that would meet the specifications. 

Their argument is that this is just one more area where inefficient 
practices run the cost of missiles far out of proportion. It also adds 
to the amount of study suppliers must make in bidding on metal 
subcontracts—which the government of course pays for in the end. 

The sheer number of suppliers bidding on a given job is another 
factor. One shop recently quoted prices on a forging to 27 different 
companies—and then didn’t get the job. The reason for this is the 
number of possible suppliers increases geometrically as the degree of 
subcontracting is increased. A prime may ask bids of three or more 
propulsion companies on a solid-propellant job. Each of these may 
ask bids from a dozen casemakers. And each of the casemakers 
goes to several metal suppliers. 

Thus the supplier at the end of the line spends half of his time 
bidding on jobs he never expects to get. He doesn’t dare refuse, lest 
he offend the potential customer, who may come up with a job next 
month that he has a good chance of winning. 


Quoting would be simple . . 


if everyone’s specifications were exactly the same. Figure it once and 
then quote the same price to everyone. But by the time they come 
down to the metal supplier, the specifications aren’t exactly the same. 
Each fellow in the middle wants to put his own trademark on the job. 
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british astronautics 


More Big Missile Firms Likely to Merge 


by G. V. E. Thompson 


LoNDON—Britain’s major missile 
companies are expected to complete a 
series of mergers under pressure from 
the U.K. government, which has re- 
peatedly emphasized its view that there 
is room for only two or three firms in 
the nation’s missile/ aircraft industry. 

Because it controls spending by 
both the military and the nationalised 
air lines, the government can ensure 
that its desires are followed. 

Last week, Vickers Armstrong, 
English Electric and Bristol announced 
they will amalgamate their aircraft and 
missile divisions. English Electric and 
Vickers Armstrong will each hold 40% 
of the shares, and Bristol Aeroplane 
Co., Ltd., 20%. 

One of the firms expected to re- 
main after the wave of mergers is the 
Hawker Siddeley group. Earlier in 
1959, Hawker Siddeley swallowed up 
Folland Aircraft; within the past month, 
it has made share exchange offers for 
both the Blackburn group and de 
Havilland. Both the latter offers are 
likely to be accepted. 

Blackburn capital was valued at 
over $10 million, and in this case the 
offer was an issue of 2,750,000 Ordin- 
ary Hawker Siddeley shares. To de 
Havilland, the Hawker Siddeley group 
offered one of its Ordinary for each 
de Havilland Ordinary, and _ three 
Hawker Siddeley 542 % Preference plus 
$2.80 in cash for every four de Havil- 
land 5%4% Preference, which is con- 
sidered generous (last year de Havil- 
land made a loss and paid no divi- 
dend). 

The Hawker group also is con- 
nected with the Bristol engine group 
(through Bristol Siddeley), and with 
Fairey and Hunting Aircraft (through 
Airco). 

Other mergers are likely to follow; 
government pressure and the need to 
measure up to the Hawker group will 
force this upon the remaining firms. 

* Jodrell’s future role uncertain— 
lt is uncertain whether Jodrell Bank— 
‘1 present the world’s largest radio 
telescope—will be kept available for 
s ‘ellite and space probe tracking after 
is completely paid for. 

Prof. A. B. Lovell, who is in charge 
0 the telescope, has made no secret of 
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the fact that he regards such tracking 
as an intrusion upon the regular work 
of his department. This is despite the 
fact that the owners of the telescope 
(Manchester University) have taken 
payments from U.S. organizations for 
the tracking work, in an effort to raise 
money to pay for the capital cost of 
the telescope. These groups, and other 
users, have been required to contribute 
to the capital cost as well as to the 
direct cost of using the facility for their 
particular project. Contributions paid 
during December are expected to total 
$55,000. 

Jodrell Bank is still in the red, in 
spite of these contributions and addi- 
tional government grants and subscrip- 
tions from industry, scientific organiza- 
tions and individuals amounting to 
more than $180,000 during the last 
year. Modifications and construction 
delays greatly increased the initial cost, 
and the University has still to find 
about $170,000 out of the full capital 
cost of $2.1 million. 

Prof. Lovell’s attitude comes also 
despite the prestige which his associa- 
tion with satellite and probe tracking 
has given him in the eyes of the pub- 
lic. It is an attitude symptomatic of 
the view too prevalent among top Brit- 
ish scientists—that pure science is su- 
perior to technology. 

So, the Jodrell Bank telescope may 
or may not be placed at the disposal 
of space research teams when its capi- 
tal cost has been raised completely. In 
any event, still larger telescopes are 
being built in both the U.S.A. and 
U.S.S.R. 

® New missile gyro developed— 
De Havilland Propellers Ltd. have de- 
signed a gyro for use where compact- 
ness, low weight and reliability are 
important—as in missile instrument 
packs. The MG 300 miniature rate 
gyro is hermetically sealed and con- 
sists of rotor, spring and pick-off. 
Driven by a 24,000 rpm synchronous 
hysteresis motor, the rotor has a high 
polar/diametral moment of inertial 
ratio; the angular momentum is 9.6 x 
10*g.cm.?/sec. Stiff in all planes, the 
spring allows rotation about its axis, 
and the pick-off armature is riveted to 
its end-plate. Normally energized by 
2.4Kc, 80 V (mean) current, the pick- 
off takes SSmA. 


* Anglo-German joint rocket work 
—The U.K. and West German govern- 
ments have agreed to cooperate in re- 
search and manufacture of arms. The 
agreement, following meetings of Mr. 
Watkinson and Herr Strauss, defense 
ministers of the two countries, will in- 
clude German participation in further 
development of Blue Water, the British 
ground-to-ground artillery rocket. 

Blue Water is designed to be fitted 
with a nuclear warhead; it will have a 
range of about 100 miles and a maxi- 
mum speed of 2000 mph. English Elec- 
tric will manufacture it, but it is appar- 
ently still at the drawing board stage. 
German technicians will thus be as- 
sociated with its development from an 
early stage. If it proves successful, 
both countries are expected to recom- 
mend its adoption by NATO. 

* Disquiet over German rearma- 
ment—The opposition Labour Party, 
meanwhile, is uneasy over the supply 
to the Bundeswehr of missiles of nu- 
clear capacity. Apart from the future 
development of Blue Water, Germany 
is to receive several U.S. missiles, in- 
cluding WNike-Ajax, Nike-Hercules, 
Honest John, Matador and Mace. The 
Sidewinder and Hawk are to be pro- 
duced jointly by Germany, Belgium, 
France, Holland and Italy. The SS./0, 
SS.11 and Cobra anti-tank missiles are 
to be produced jointly by France and 
Germany. Particular disquiet is being 
expressed over Mace, which would 
provide the Germans with the means 
of landing nuclear warheads within 
100 miles of Moscow. 

®* Woomera developments—Recent 
launching of three Skylark research 
rockets within 24 hours was the fastest 
rate of firing yet achieved. The first 
rocket was used for sodium vapour 
experiments at altitudes of more than 
40 miles, to yield data on upper at- 
mosphere temperatures and wind struc- 
ture. The second ejected grenades at 
regular intervals and also fired metal 
foil, to give two independent estimates 
of wind distribution. The third re- 
peated these experiments and also 
measured electron densities in the 
ionosphere. All three firings were suc- 
cessful and heights of 90-100 miles 
were reached. 
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DEVELOPMENT TESTING _ RELIABILITY PLANNING, 
QUALIFICATION TESTING EVALUATION and CONTROL 


PRODUCTION TESTING ASSISTANCE IN PERFECTING 
INSPECTION TESTING BUILT-IN RELIABILITY 


RESEARCH IN MISSILE EVALUATION 


STELLARDYNE'’s experienced staff and precision 
equipment combine to offer rapid, economical and 
reliable precision testing . . . provide a wide range of 
techniques for meeting your specific requirements. 


STELLARDYNE provides a complete facility 
insuring the optimum in test performance. When you 
require the answers in advance, ask STELLARDYNE. 
Your inquiry is invited. 


STELLARDYNE 


LABORATORIES, INC. 


1525 Cuyamaca Street « Gillespie Field « El Cajon, California 
Dial Hickory 4-TEST or HI 2-1693 
Los Angeles: STate 2-7679 


WRITE TODAY FOR ILLUSTRATED FACILITIES BROCHURE 
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. —people 


Neil A. Marshall: appointed chief en- 
gineer of Leach 
Corp.’s special prod- 
ucts division, pro- 
ducer of components 
and systems for air 
and space vehicles. 
Was formerly chief 
engineer of the spe- 
cial products  sys- 
tems department and 
acting chief engi- 
neer of the instru- 





MARSHALL 
ments department. 

Previous position: systems engineer on 
the Polaris project at Lockheed’s Missile 
and Space Division. 


A. Clyde Flackbert: named manager 
of administration for tactical weapon sys- 
tems operations at Aeronutronic division 
of Ford Motor Co. 

Prior to joining 
the division, was one 
of three managers 
at the Airborne 
Instruments Labo- 
ratory division of 
Cutler - Hammer. 
Also did system re- 
liability engineering 
and analysis at The 

, Martin Co., where 
FLACKBERT he was chief engi- 
neer for reliability for the Titan ICBM, 
and at American Bosch Arma, where he 
supervised work on ICBM inertial guid- 
ance system 





Alfred A. Crivelle: appointed chief 
microwave engineer at John Gombos Co., 
Inc., to lead research and development 
of microwave components. 

Was formerly manager of the micro- 
wave section of ACF Industries’ Avion 
division, responsible for design and de- 
velopment of microwave products. 


A. M. “Rocky” Rochlen, director of 

- z : public relations and 
vice president of 
Douglas Aircraft 
Co., retires after 23 
years. 

A veteran news- 
man prior to join- 
ing Douglas, he will 
continue to be a 
consultant to the 
company. 

ROCHLEN Richard J. Davis, 
urrently Washington public relations rep- 
esentative, becomes director of public 
slations. Davis joined Douglas in 1958 
fter 18 years with Newsweek. 


Howard P. Maginniss, currently as-- 


stant to the vice president-public rela- 
ons, will replace Davis in Washington. 


Leslie D. Catlin: named director of 
lanagement services and David Y. Keim, 
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director of engineering, for Stromberg- 
Carlson’s Electronics Division. 

Catlin, who joined the company in 
1956 as an engineering staff assistant to 
the general manager, will supervise plant 
engineering and value engineering activ- 
ities, and direct organization of a new 
management engineering section. 

Keim will administer design and de- 
velopment engineering work. He joined 
the firm in March, 1959, as chief engi- 
neer of military products in the Electron- 
ics division. 


Dr. Theodor F. Hueter: elected man- 
ager of Minneapolis- 
Honeywell Regula- 
tor Co.’s Seattle De- 
velopment Labora- 
tory, responsible for 
work on sonar, un- 
derwater ordnance 
devices and systems, 
radar and commu- 
nications. 

Formerly man- 
ager of the acous- 

HUETER tics department of 

Raytheon-Submarine Signal Division, and 
prior to that, research associate with the 
physics department of MIT. 

Succeeds Roy A. Malm, who has left 
the company. 


Dr. J. Robert Downing: named presi- 
dent of Space Re- 
covery Systems, Inc.., 
succeeding Augustus 
J. Steinthal, who 
will continue as a 
member of the board 
of directors. 

Dr. Downing 
earlier served as di- 
rector of Cook Elec- 
tric Co.’s research 
and development di- 
vision, was responsible for development 
of recovery systems used in the Jupiter-C 
nose cone, including the one which con- 
tained Able and Baker. 


DOWNING 


Col. Thomas W. Cooke: designated 
chief of staff, Army Ordnance Missile 
Command, succeeding Col. John G. 
Zierdt. Col. Zierdt becomes deputy com- 
mander, Army Rocket and Guided Mis- 
sile Agency, in charge of anti-missile and 
space defense programs including Nike 
Zeus. 


Bernhard A. Hohmann: senior staff 
member and chief, aeromechanical section, 
Atlas weapon system at Space Technology 
Laboratories, Inc.: appointed project en- 
gineer for the Atlas/Mercury program. 

Before joining STL, Hohmann was 
chief, flight development section at 
WADC. 


Martin John Timmons and Merl 


Watchke: join the engineering staff of 
FluiDyne Engineering Corp., assigned to 
development and instrumentation projects 
connected with high-altitude simulation 
chambers, rocket motor test facilities and 
shock tubes. 


The following appointments have also 
been announced: 


Kenneth G. Farrar: named vice presi- 
dent in charge of manufacturing for 
Douglas Aircraft Co., succeeding Frederic 
W. Conant, who has retired. 


Dr. Lloyd T. DeVore: succeeds Rich- 
ard A. Maher as director of engineering 
at the Laboratories Division of Hoffman 
Electronics Corp. 


Donald A. Bewkes: elected manager 
of production planning and customer 
service at Tung-Sol Electric, Inc. 


H. William Thomas: formerly man- 
ager of the industrial and aviation de- 
partments, project development division 
of Ralph M. Parsons Co., joins the As- 
tronautics Division of Chance Vought 
Aircraft, Inc., as market development 
manager. 


Charles R. Rowe: named _ general 
manager of the newly created West Coast 
division of Oak Mfg. Co. 


Dr. Erwin O. A. Naumann: former 
chief of advanced studies, elected man- 
ager of development in the R&D engi- 
neering division at Solar Aircraft Co. 


Jackson S. Kolp: former manager of 
commercial engineering, appointed product 
line manager-germanium switching tran- 
sistors for the Semiconductor division of 
Sylvania Electric Products, Inc. 


Lincoln Van Camp: named vice presi 
dent-production at Wyle Manufacturing 
Corp. 


Forbes Morse: president of Electro- 
Mec Laboratory, Inc., elected a director 
of the Waltham Precision Instrument Co. 


Alfred Schall, Jr.: formerly with Aero- 
jet-General Corp., elected executive vice 
president and general manager of The 
Allegheny Instrument Co. 


Dr. Robert W. Cairns: director of 
research for Hercules Powder Co., named 
a member of the board of directors 


Dr. Earl A. Weilmuenster: former 
director of fuels research of the energy 
division of Olin Mathieson Chemical 
Corp., joins the technical staff of the 
United Research Corporation of Menlo 
Park as assistant manager of propellant 
development. 
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A Message to Executives 
Seeking a New Plant Site 


Check these 3 Important 


Plant Location Advantages in 


PENNSYLVANIA 


100% financing 
for your new plant 


Complete financing on lease- 
purchase plan—low interest rate— 
deferred amortization. Plant 
“shells” now being readied for 
completion. Inspection welcomed. 


Improved “tax climate” 


No capital stock and franchise 
taxes—no machinery and equip- 
ment taxes—no stock transfer tax 


no state personal income tax— 


reduced manufacturer’s sales tax. 


Plant location services 


Staff specialists available to serve 
industry, engineering firms, man- 
agement consultants, industrial 
realtors and others with fully de- 
tailed plant location data. 
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For free copy of pamphlets on 
these Pennsylvania Plant Loca- 
tion Advantages, write or call 


PENNSYLVANIA DEPARTMENT OF COMMERCE 


South Office Building 


655 State Street, Harrisburg, Pa. 


Phone: CEdar 4-2912 
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contracts 


NASA 


$47,533—Ampex Corp., Birmingham, Mich., 
for magnetic tape recording system for 
Lewis Research Center, Cleveland. 

ACF Industries, Inc., Avion Division, re- 
ceived a contract for engineering, labor- 
atory and model shop work associated 
with printed circuit electronics. Amount 
not disclosed 


MISCELLANEOUS 


$500,000—Automation Products, Inec., for 
electronic systems engineering and elec- 
tronic cabling. 


NAVY 


$1,600,000—Allen B. DuMont Laboratories, 
Inc., Clifton, N.J., for the production of 
telemetry equipment and associated test 
equipment for the Talos missile. Subcon- 
tract from Bendix Products Division- 
Missiles. 


ARMY 


$5,816,800—Western Electric Co., for research 
and development of the Nike-Hercules. 

$4,552,402—Douglas Aircraft Co., for repair 
and missile parts for Nike-Hercules. (Two 
contracts.) 

$2,491,644—-Sperry Rand Corp., Salt Lake 
City, Utah, for research and development 
on the Sergeant missile system 

$2,350,214—Raytheon Co., Waltham, Mass., 
for Hawk missile field maintenance equip- 
ment. 

$1,249,500—RCA, Moorestown, N.J., for re- 
search and development on the down 
range anti-missile program. 

$1,148,263—Swanson & Youngdale Construc- 
tion Co., Minneapolis, for construction of 
guided missile assembly building and 
warehouse at Fairchild AFB. 

$500,000—Chrysler Corp., Detroit, for Jupiter 
program. 

$314,332—Machlett Laboratories, Inc., Spring- 
dale, Conn., for electron tubes. 

$239,192—-Raytheon Co., Andover, Mass., for 
replenishment repair parts for Hawk mis- 
sile system. 

$118,353—Nichols-Southern Div., Yuba Con- 
solidated Industries, Inc., Baton Rouge, 
La., for construction of umbilical tower 
for Saturn, Patrick AFB. 

$85,480—Raytheon Co., for repair parts for 
Hawk missile system. 

$64,887—Douglas Aircraft Co., Santa Monica, 
Calif., for Nike-Hercules launching equip- 
ment. 

$62,283—AiResearch 
for Nike-Hercules 
parts. 

$44,378—Research Institute of Temple Uni- 
versity, Philadelphia, for test of aero- 
dynamic heating. 


Mfg. Co., 
replenishment 


Los Angeles, 
repair 


A-C Power Produced By 


Direct Energy Conversion 


San Deco, Catir.—The direct 
conversion of heat into alternating 
current electricity in_ significant 
amounts—without use of rotating 
machinery or dc-ac converter—has 
been reported by scientists of General 
Dynamics Corporation’s General 
Atomic Division. A high-temperature 
cesium cell converter was used in the 
successful experiments which produced 
sufficient alternating current to illu- 


$25,500—University of Pittsburgh, for *e- 
search and development on “Electron 
Density Distribution in Semi-Condiic- 
tors”’. 


AIR FORCE 


$500,000—Weston Instruments div. of Day- 
strom, Inc., for bearing distance heading 
indicators. 

$150,008—Big Three Welding Supply Co. 
Fort Worth, for oxygen. 

$102,060—Marks Oxygen Co., 
Ga., for oxygen. 

$100,445—Johns Hopkins University, for basic 
research on “New Particle Interactions 
and Properties”’. 

$98 ,957—Cornell Aeronautical Laboratory, 
Inc., for research entitled “Molecular In- 
teractions at High Temperatures”. 

$80,000—North American Aviation, Inc., Mis- 
sile Div., Downey, Calif., for installation 
checkout and testing of GAM-77 ground 
support equipment. 

$73,195—University of Rochester, for basic 
research entitled “Primary Cosmic Radia- 
tion and Interaction”. 

$70,852—Aerojet-General Corp., Azusa, Calif. 
for research entitled “Ultra-Energy Fuels 
for Rocket Propulsion”’. 

$57,018—University of Maryland, for research 
entitled “Mathematics of Fluid Dynamics 
& Elasticity”. 

$53,766—University of Syracuse, for research 
entitled “Quantum Field Theory & Ele- 
mentary Particles’. 

$52,120—Cornell Aeronautical Laboratory, 
Inc., for research entitled “‘Nonequilib- 
rium Flows”. 

$49,958—Massachusetts Institute of Technol- 
ogy, for research on “Mechanical Be- 
havior of Metal Composites”’. 

$48,576—Cornell Aeronautical Laboratory, 
Inc., research in “Boundary Layers in 
High-Temperature Gas Flows’”’. 

$40,049—-Duke University, for research on 
“Psychophysiological Mechanisms of 
Stress’’. 

$39,600—Boeing Airplane Co., Pilotless Alir- 
craft Div., for data in support of 1M992 
missile. 

$33,980—University of Pennsylvania, for re- 
search re “Scattering and Polarization of 
Electrons”. 

$33,000—University of California, for research 
re “Chemical Kinetics at High Tempera- 
tures”’. 

$32,530—Yale University, for research re 
“‘Mechanical Properties of Intermetallics’ 

$31,460—Case Institute of Technology, for 
research entitled “Phthalocyanine Poly- 
mers”. 

$29,800—Northrop Corp., Norair Div., for data 
in support of SM62A missile. 

$29,079—-Texas Tech. College, for research en- 
titled “Kinetics and Mechanism of Co- 
ordination Compounds”. 


Inc., Augusta, 


minate a series of small light bulbs 
Frequencies generated were in_ the 
range of 100 kc. 

In the cesium cell, a metal plat 
is heated white hot. The electron 
boiled out of the hot plate, or emitte 
(the “Edison effect”), are collected o 
an adjacent cold plate, or collector 
The hot and cold plates act as th 
poles of a battery, delivering curren 
to electronic wires for distribution 
Part of the heat put into the hot plat: 
is converted directly into electri: 
current. 
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AN ANNOUNCEMENT OF BROAD SIGNIFICANCE TO 


CHEMISTS, ENGINEERS & PHYSICISTS 
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WITH SPECIAL KNOWLEDGE OF SOLID FUEL & COMPONENT R&D 





AMCEL is uniquely qualified to advance high 
energy fuel technology. It can draw upon 
Celanese’s 35 years of research experience in 
organic chemicals, polymers and plastics. 
Years of experience in nitration techniques, 
organic chemicals and polymers provide a 
solid basis for growth in this field. 

Initial research and development effort at 
AMCEL will be on solid fuel, fuel compo- 
nents and design of improved thrust chambers. 
Later, complete propulsion systems, auxiliary 
power units and related projects will be added 
to the roster. 

The 1300-acre site includes a missile and 


rocket test-firing range, fully equipped manu- 


NOW FORMING RESEARCH « DEVELOPMENT GROUPS 
TO INVESTIGATE PROPELLANTS « PROPULSION DEVICES 


facturing and assembly facilities and labora- 
tory. The location (2300 feet above sea level), 
on the outskirts of the famous Asheville, 
North Carolina resort, offers professional 
people an opportunity to live in an exhilarat- 
ing climate amid glorious scenery (half way 
between the Great Smokies and the Blue 
Ridge Mountains) where educational, cultural 
and recreational facilities are available far 
beyond the usual “small city” calibre. 
Opportunities are now available to qualified 
engineers and scientists to become “founder 
members” and to initiate programs in the 
propellant field. Your inquiries are invited. 


Please address Mr. E. O. Whitman. 


AMCEL PROPULSION INC. 


P.O. BOX #3049 


ASHEVILLE, NORTH CAROLINA 
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EMPLOYMENT 


Human Factors Scientists and Engineers 
4 


MACHINE al 
INTERFACE .... broad systems challenge at 


General Electric's Ordnance Department 


The growing sophistication and complexity of such weapon systems as the 
Talos, Mk. 44 Torpedo and Polaris require that engineering design must 
consider the parameters imposed by man’s abilities, reactions and moti- 
vations. Utilizing existing knowledge drawn from such fields as psychol- 
ogy, physiology, anthropology and medicine, Ordnance Department 
Human Factors Scientists have the responsibility of optimizing machine 
effectiveness and system operation by ensuring the compatibility and 
integration of the many and varied man-machine interactions and inter- 
dependencies. 

Immediate openings are available for highly talented men who possess 
previous experience in human factors applicable to the design, develop- 
ment and manufacture of advanced equipments and systems. 


Pittsfield is located in the heart of the Berkshires. Halfway between New 
York and Boston, the Berkshires is one of the country’s great cultural, 
sport and recreational centers. 


Please forward your inquiries, including salary requirements to: 
Mr. R. G. O’Brien, Rm. 73 WA 


Pe 

fas 

=>; ORDNANCE DEPARTMENT 
Ye 


OF THE DEFENSE ELECTRONICS DIVISION 


GENERAL @@ ELECTRIC 


100 PLASTICS AVENUE, PITTSFIELD, MASSACHUSETTS 
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for engineers and scientists ... 
a successful concept of representation. 


Scientific Search Agency 


PHONE "4 
OLive 3-6730 


6399 WILSHIRE Bivo., Los ANGELES 48 
management assumes fee responsibility 


ATHENA I—Student training rocket. $6 
1000 Ft. Alt. Free information. Hi-Craft C 
2345 Albatross Way, Sacramento 15, Cal! 
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man’s first flight into the space 


environment are being designed and developed at REPUBLIC AVIATION 


One day in the not too distant future man will be pro- 
jected into orbit and will return to earth safely. Monumental 
as this exploit will be, the inevitable question will then arise: 
“What next?” 

It is the “what next” that is being answered today at 
Republic Aviation where research and development is focused 
on the future. A short orbital flight or a brief landing on the 
moon will never satisfy man’s curiosity or his needs. Space 
must be further explored and its secrets more fully understood 
so that some day man can freely traverse its vast distances. 

Republic Aviation is proud of the part it is playing to 
make man’s greatest adventure successful. Here every aspect 


of the space technology is under active investigation. A few of 
the challenging programs now underway include: 


e Unique guidance systems for manned space vehicles 
e Plasma and nuclear propulsion systems 
e Space vehicle materials and processing techniques 
¢ Control systems that remain efficient at 

temperatures in excess of 1500°F 
e Studies in low-pressure plant growth for 

lunar base application 
e Hyper-accurate space vehicle trajectory studies 

All of these programs — and many others — are being sub- 

stantially augmented with a view toward the early occupancy 
f Republic’s new $14 million Research and Development Center. 


Senior engineers or scientists with superior skills and a 
desire to pioneer in research so that man may pioneer in space 
are invited to inquire about positions in these important areas: 


ELECTRONICS 


Inertial Guidance & Navigation / Digital Computer Development / Systems 
Engineering / Information Theory / Telemetry-SSB Technique / Doppler 
Radar / Countermeasures / Radome & Antenna Design / Microwave 
Circuitry & Components / Receiver & Transmitter Design / Airborne 
Navigational Systems / Jamming & Anti-Jamming / Miniaturization- 
Transistorization / Ranging Systems / Propagation Studies / Ground 
Support Equipment / infrared & Ulitra-violet Techniques 


THERMO, AERODYNAMICS 


Theoretical Gasdynamics / Hyper-Velocity Studies / Astronautics Precision 
Trajectories / Airplane & Missile Performance / Air Load and Aeroelasticity 
/ Stability and Controls / Flutter & Vibration / Vehicle Dynamics & System 
Designs / High Altitude Atmosphere Physics / Re-entry Heat Transfer / 
Hydromagnetics 


PLASMA PROPULSION 


Piasma Physics / Gaseous Electronics / Hypersonics and Shock Phenom- 
ena / Hydromagnetics / Physical Chemistry / Combustion and Detonation 
/ Instrumentation / High Power Pulse Electronics 


NUCLEAR PROPULSION & RADIATION PHENOMENA 


Nuclear Weapons Effects / Radiation Environment in Space / Nuclear 
Power & Propulsion Applications / Nuclear Radiation Laboratories 


Send resume in confidence to: Mr. George R. Hickman 
Engineering Employment Manager, Dept. 4A-4 


SEZEPEIsss@aas AVAATIaN 


Farmingdale, Long Island, New York 




















editorial... 





PMR—One Battle We Don't Need 


As if the nation’s space program weren’t weird 
and wonderful enough, we are now being treated 
to a new spectacular—the Battle of the Pacific 
Missile Range. (see p. 11). 

It could probably be termed a limited war, 
contained within the Pentagon and a small West 
Coast area, and it alternately rages and smoulders 
between the Air Force and Navy. It would be 
ridiculous if it weren’t for the fact that it is cost- 
ing the government a lot of money—and could 
cost much, much more. Also, it demonstrates 
anew two facts: 

* The Department of Defense’s frequent de- 
lays and failure in clearly defining the roles and 
missions of the Services; 

® The failure of the Services to abide by those 
rules even when they are laid down. This has 
been described by one high ranking Defense 
official as “almost complete lack of discipline 
among top military officers.” 

The situation has been detailed in a recent 
M/R series and in the lead story of this issue. 
The Senate Space Committee, already investigat- 
ing the Air Force-Navy struggle over the PMR, 
will go more deeply into the matter at public 
hearings within the next few months. It is likely 
that other congressional committees will also hear 
PMR witnesses. 

The situation at the Pacific Missile Range is 
roughly this: 

The Defense Department has given the Air 
Force the primary military space mission, includ- 
ing control (and assembly integration) of all mili- 
tary space boosters. To the Navy, DOD gave the 
mission of operating the Pacific Missile Range. 

On the surface this seems simple enough. 


The Air Force has Vandenberg AFB, with its 
training, Operation and experimental launching 
pads for various missiles and boosters. Adjacent 
to Vandenberg, the Navy has Point Arguello, 
which supplies all basic range facilities. These 
include the normal tracking along a far-flung 
downrange course, and the usual supplies and 
services. 

What has evolved, however, is a disgraceful 
and unpretty squabble between the two services. 

The Navy is building two launch pads on 
Arguello (Samos pads for the AF on ARPA 
orders), and has plans for more. The Navy also 
has plans for a host of other structures on Point 
Arguello to eventually turn it into a $4-billion 
space installation—which the Navy says it needs. 

The Air Force is prepared to tell Congress 
that the facilities the Navy proposes simply dupli- 
cate those on Vandenberg, that the Navy is ac- 
tually setting up a duplicating military space pro- 
gram, and that it has even established a special 
office in the Pentagon for this purpose—‘Ops 
54,” which is reminescent of the old “Ops 23” 
of the bitter B-36 fight. 

It is not our purpose here to take sides. The 
Navy may be right—or the Air Force. But if the 
facts are as they indicate, and there is a vast 
duplication of effort and money in the Battle of 
the PMR—then someone must make a decision 
and impose sufficient discipline to make that de- 
cision stick. The Defense Department hasn’t been 
willing or able in the past, so we suspect it will 
be up to Congress. We would like to see the 
whole silly affair aired, and the resolution of 
what seems to be a potentially very expensive 
situation. 

CLARKE NEWLON 
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General Motors pledges 


AC QUESTMANSHIP 


AC Seeks and Solves the Significant—AC Design and Development is moving far ahead in new technology— 
the result of GM’s commitment to make ever larger contributions to the defense establishment. AC 
plans to resolve problems even more advanced than AChiever inertial guidance for Titan / This is AC 
QUESTMANSHIP. It’s a scientific quest for the development of significant new components and systems 
... to advance AC’s many projects in guidance, navigation, control and detection / Dr. James H. Bell, 
AC's Director of Navigation and Guidance, sees this as a ‘‘creative challenge’. His group takes new 
concepts and designs them into producible hardware having performance, reliability and long life. He 
strongly supports the fact that an AC future offers scientists and engineers ‘‘a great opportunity to 
progress with a successful and aggressive organization” / If you have a B.S., M.S., or Ph.D. in the 
electronics, scientific, electrical or mechanical fields, plus related experience, you may qualify for our 
specially selected staff. If you are a ‘‘Seeker and Solver’, write the Director of Scientific and Professional 
Employment, Mr. Robert Allen, Oak Creek Plant, Box 746, South Milwaukee, Wisconsin. 


GUIDANCE {NAVIGATION /CONTROL /DETECTION / AC SPARK PLUG > The Electronics Division of General Motors 
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